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Ciba-Geigy Corporation : :
444 Saw Mill River Road '
Ardsley, NY 10502 « -

RE: Ciba-Geigy Consent Order: RCRA Docket No., I-88-1088
RFI Proposal ~ Approval - Cranston, RT Facility

Dear Dr. Crowley: . - N o

The EPA has completed ‘its review of Ciba-Geigy's RCRA Facility
Investigation (RFI) ‘Proposal, RFI FPhase IA Report, and amended
RFI Proposal submitted on April 2, 1990, October 24, 1990, and
December 10, 1990, respectively. 1In accordance with Section II
of the Consent Order, the Agency has approyed the RFI Proposal
(Phases IA & IB) submitted on December 10, 1990 under the'
condition that the following modifications are implemented.

| :

1) Minor changes to ‘the December 10, 1990 amended RFI Proposal
as discussed with Mark Houlday of Woodward~-Clyde Consultants
on January 10, 1991 must be incorporated. These changes are
as follows: Lo .

1 ! ' .
* Submittal of Figures 2-1 and 2-2 in Volume 1, Chapter 2,
- Section 2. | . : '

* A correctionﬂtb-T&ble-4F1 in Volume 1, cChapter 3,
Section 4 and the same correction to Table ES=1.

* Further clarification of the monitoring program for
ACC-13 as found in Volume 1, Chapter 3, Section 4,
page 4-36 (first paragraph); and corrections on pages

r

4-36A & 4-47.

* The submittal of Figure 4-2A in Volume 1, Chapter 3,
Section 4. o ,

* The submittal of pages i & ii of the Organic Region I
Data Validation Worksheets in Volume 2, Part A,
Appendix B and the submittal of other proposed changes
to this Appen@ix.
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2) The recommendations outlined in Segfions 6.3 & 6.4 of
Volume 1 of the approved RFI PhaseliA Report must be
implemented as part of the approved‘RFI Proposal.

3) The completion of the tasks in item two (2) above and their
inclusion into the,Phase I Interim Report and Phase II
Proposal must be accomplzshed within the timeframes
specified in item four (4) below,

4) All Phase I field tasks, the Phase I Interim Report and
Phase II Proposal shall be completed within the timeframes
outlined in Volume: I, Chapter 2, Section 5, Figure 5-2
(Tasks No. 5=13) of the approved RFI Proposal EPA will
expect to receive the Phase I Interim Report and Phase II
Proposal thirty (30) weeks after receipt of this letter.
Failure to meet this deadline may be cause for EPA to demand
stipulated penalties as required by the Consent Order.

As a result of these cond;tzons, a final RFI Proposal with all
the changes and additionsTdescrlbed above must be submitted to
the EPA Project Manager by February 4, 1991.

If you have any questions please contact Frank Battaglia at
(617) 573-9643. .

l

Sincerely,

Y bt

Gary B. Gosbee, Chief | .
MA & RI Waste Regulation Section
i
cc: Carol Wasserman, Office of Regional Counsel, EPA
Mark Houlday, Woodward-Clyde Consultants
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DISCLAIMER
A4

Nothing in this HCRA Facility Investigation Work Plan is intended to modify
any provision of the Consent Agreement and Order (RCRA Docket Number
1-88-1088). No approval by the United States Environmental Protection Agency of
the RCRA Facility Investlgatxon Work Plan shall in any way be deemed a waiver
or modification of saxd Consent Agreement and Order.
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RCRA FACILITY INVESTIGATION
: s . CIBA-GEIGY FACILITY

; CRANSTON, RHODE ISLAND

{EXECUTIVE SUMMARY

ke

r R T

INTRODUCTION

An RCRA Facility "Inv:estigation (RFI) is being undertaken at the former
CIBA-GEIGY Corporatlon manufacturmg facility in Cranston, Rhode Island (i.e.,
the site), pursuant to a Consent Agreement and Order ( hereafter simply called
the Order) entered 1nto b_._y CIBA-GEIGY Corporation and the United States
Environmental Protectioﬁ” A""Egency (USEPA). This RFI Proposal contains the work
plan for Phase I of the RE;I. ':':j

This is the first of four phases. The RFI entails two field investigation
phases. Phase I will con51st of site characterization tasks including sampling and
monitoring of selected envn'onmental media to identify any remedial actions
required. The Phase | reporjc will be submitted at the same time as the Phase II
proposal. Phase II will f‘clacus on selection of appropfiate corrective actions for
each medium with additi&fs!"hagj environmental sampling, if needed. The RFI Report
will be submitted to USEPA within three months after the completion of the
Phase II field work. Tl{is v__:j:eport will include the proposed Media Protection
Standards. A Correctiveﬁ%Mégsures Study Proposal will constitute Phase III of the
project. Phase IV will be fthefCorrective Measures Study Report.

Phase I tasks (as detéﬁx;iled in the Order) include characterizing the on-site and
off-site geography, geoloéy, and hydrology as well as the sampling of all Media of
Concern for all SWMUs/A\“rea_'s of Concern both on-site and off-site. In addition,
chemical analyses of de"g,igh;ated media shall take place. Proposed indicator

chemicals to be used in fu:tf'uré,_ sampling will also be identified.

AM90-222ES Lo L 87X 4660
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Phase II tasks include additional geophysical surveys on-site and off-site as
necessary, further sampling of all Media of Concern, and any other propoéed
sampling both on-site and off-site. In addition, Phase II shall include the analysis
necessary to propose Media Protection Standards, as well as the proposal of those
standards for all hazardous waste and hazardous constituents released from
SWMUs and Areas of Concern at the facility.

Phase III tasks include the proposal of corrective measures to be investigated

to achieve the Media Protection Standards and a justification for the selection of
the corrective measures to be investigated.

Phase IV tasks include the investigation of the proposed corrective measures

and the submittal of an assessment as to which corrective measure could be
pursued to meet the Media Protection Standards, as well as a recommendation as
to which corrective measure is best suited to meet the Media Protection
Standards.

The Current Assessment Summary Report reviews the environmental
conditions at the site. Chemical manufacturing activities took place at the site
for over 50 years, ending in 1986. Planned activities are described for evaluating
potential risks to human health and the environment associated with site-related
chemicals for both current and future use scenarios., The approach for selecting
appropriate corrective measures is detailed where corrective measures may be
necessary to reduce risks to human health and the environment. Additional
documentation is supplied regarding project management, quality assurance, and
health and safety planning for the project.

CURRENT ASSESSMENT SUMMARY REPORT

The site is located in an urban setting in the communities of Cranston and

Warwick, Rhode Island. The site adjoins residential areas to the north and south, a

AM90-222ES 2 , 87X4660
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commercial area to theweast, and open land (which was formerly the site of an
industrial facility) to the west. The site slopes gently toward, and is divided by,

- the Pawtuxet River. Based on 30-year annual averages, precipitation usually

exceeds 40 inches of ecfhi\ialent rainfall. Records show the predominant wind
direction is from the northwest.

Geologically, the area consists mainly of continental clastic sediments
overlain with layers of glacxal outwash, including layers of silt, sand, and gravel.
Fill, composed of silt and sand, was encountered at thicknesses up to 10 feet or
more in many parts of the 51te. Bedrock was encountered as shallow as 53 feet
below surface. Ground, xwater at the site first occurs in either unconsolidated
fluvial sediments or fill. 3 Generally, ground water levels are above the water level
in the river. The dlrectlon of ground water flow generally is toward the river,
with horizontal gradxentsracross the site ranging from one-half foot to about one
and one-half feet per lOO feet. Ground water flow rates were estimated to be
within a range of 2 feet/ygar, to 200 feet/year.

I :
For purposes of discussion, three areas have been defined:

N .
e ‘,‘

.l
o the on-site area (that is, the site itself);

o the off-site area (except for the Pawtuxet River); and

0 the Pawtuxet R;ver area.
1: ;;‘

FI

In addition, the on-site area is broken down into:

0 the Production Area;

the Waste Water Treatment Area; and

) the Warwick Area. |
{

Examination of the fac111ty history identified twelve Solid Waste Management

Units (SWMUs), two Areas ‘of Concern (AOCs), and two Additional Areas of
Investigation (AAOlIs). These;smteen units and areas are of three types:

AM90-222ES oo 3 87X4660
29 March 1990 o



o locations of former production facilities;
o waste treatment or waste storage sites; and
) locations of documented spills.

Past investigations of the relevant media at the SWMUs, AOCs, and AAOQIs
have found trace metals, organic solvents, and semi-volatile organics. The
previous investigations do not provide a complete. picture of the extent of the
presence of chemicals at the site that might be related to previous manufacturing
activity. It was not possible to conclude, based on currently available data, which
chemicals detect_ed were site-related, nor which SWMUs, AOCs, and AAOIs

require remediation.

Data gaps are identified which require further investigation. The Facility
Investigation Work Plan is designed to satisfy these data needs.

STRATEGIC PLAN

Possible remedial actions at the site must be based on an evaluation of
potential risks, both current and future. These risks can be properly evaluated
only when the site has been characterized more fully. In this proposal, a strategic
plan outlines the overall strategy and tactics for collecting and organizing the
data needed for implementing the techniques of risk evaluation recommended by
current USEPA guidance. |

Public Health and Environmental Risk Evaluation (PHERE) Work Plan

The PHERE evaluates the potential human health and environmental risks
possibly associated with estimated exposures to chemicals that may be related to
former operations of the SWMUs, AOCs, and AAQIs. The PHERE is designed to

meet, at a minimum, the following requirements of the Order:

. AM90-222ES 4 | 87X4660
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0 identification:‘of _any potential sources (e.g., SWMUs) and affected
media at the facility;

0 selection of Consj;‘ituents of Concern;

o analysis of potentlal migration pathways for identified Constituents of
Concern,

3
L

e N

i
<

0 estimation of appr’lopriate exposure point concentrations;
i :
b
o comparison of rexposure point concentrations to appropriate exposure

1

guidelines; and’

) characterizatio‘:&x o?f potential risks.
ro
v
The PHERE serves to evaluate whether site-related Constituents of Concern
found at the SWMUs, AOCs, and AAQIs present a possible risk to pubhc health and
the environment. {-‘

Analytical and historicalc data in a background investigation will be evaluated
to characterize the SWMUs, AOCS, and AAQIs in terms of the type and quantity
of chemicals present in the; environmental media (such as soil, ground water,
surface water, and river bed sedlment).

The migration pathway analyses identify site-specific transport pathways and
characterize the media relevant to that transport. The findings are to be used to
estimate potential exposure of human and environmental receptors to site-related
Constituents of Concern. ' Potennal receptor populations will be identified based
on the migration pathway analy51s. Exposure scenarios will be developed to
estimate the potential e_xposures for all relevant pathways for human and
environmental populations‘. Estimates of potential daily intake are to be made
using actual or estimated exposure point concentrations combined with the various
exposure scenarios.

i
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The risk characterization includes an evaluation of potential carcinogenic and
noncarcinogenic health impacts. Evaluation of potential health effects includes
the estimation of the excess incremental cancer risk and the characterization of
both the long-term and short-term effects from exposure to noncarcinogenic
compounds. The potential for adverse effects to the environment are estimated
for the various media and related receptors using exposure point concentrations.
Interpretations of the estimated risks associated with potential exposures are
presented. '

Media Protection Standards (MPS) Work Plan

Media Protection Standards are used to establish guidelines for measuring the
necessity for and/or the degree of protection afforded by the corrective measures
considered in the Corrective Measures Study. The identified MPS consist of
applicable or relevant and appropriate (state and/or federal) requirements
(ARARs). MPS are developed for those Constituents of Concern that do not have
an appropriate established criteria or for which an Alternative Concentration
Limit is proposed. The development of these MPS follows the guidance given in
the USEPA Guidance for Establishing Target Cleanup Levels for Soils at

Hazardous Waste Sites and other related guidance documents, as needed.

Corrective Measures Risk Evaluation Work Plan

The Corrective Measures Risk Evaluation assesses each potentially applicable
corrective measure based on the extent to which it mitigates both short- and
long-term potential human health and environmental risks. Mitigation will be
evaluated based on reduction of residual chemical concentrations and protection
of human health both during and after implementation of the corrective
measure. The evaluation will also include assessment of environmental impacts of

each corrective measure.
\

AM90-222ES 6 87X4660
29 March 1990 '



The information c'bllécted about possible chemical releases, routes of
exposure, and human and envnronmental exposure points will be used as input for
further development of 'the proposed corrective measures, along with
consideration of the MPS Each corrective measure will be compared to the MPS
in accordance with current USEPA guidance. The methodology and site-specific
models employed will be fanajlogous to those used in the PHERE.

Project Management Plan

The Project Managtgmeint Plan identifies the project organization and the
required tasks to be accgmplished while conducting the RFI. Organization of this
project provides for a Erojéct Coordinator who is an employee of CIBA-GEIGY
and who will be respoﬁsible for the interactions with USEPA. The Project
Coordinator will be respon51ble for overseeing of work identified in the Order.
CIBA-GEIGY will use consultants to assist in the conduct of the RCRA Facility
Investigation, Consultantsl; will conduct the field investigation, evaluate the
analytical data, perforrﬁ:?""tﬁe Public Health and Environmental Risk Evaluation,
propose the Media Protéction -Standards, and prepare the Corrective Measures
Study, under the district §Upérvision of CIBA-GEIGY.
FACILITY INVESTIGATIQN WORK PLAN

Field studies will ber’%acc‘.bmplished in two phases. Phase [ will consist of two
rounds of field 1nvest1ganon, sampling, and monitoring of selected environmental
media to identify any remedlal actions requ1red The Phase [ Interim Report will
be submitted at the samemme as the Phase II proposal. The purpose of Phase I is
to identify the presence *-.Of any environmental concerns related to CIBA-GEIGY
activities. The purpose’of Phase Il is to determine and verify the extent of
site-related chemicals in'}?env;ironmental media, and to collect other data needed
to conduct the Correctii;e Méasures Study. Selected environmental monitoring
will begin in Phase [ and contlnue uninterrupted until the RFI Report. Review of
the Phase II proposal will not stop field data collection. |

AM90-222ES N 7 87X 4660
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Physical Characterization

Geophysical investigations will be undertaken to characterize subsurface
conditions beneath the facility. Surveys will be conducted using ground

penetrating radar, seismic refraction, and electrical resistivity techniques.

Geologic studies will be performed to characterize potential migration
pathways. This will be done through literature review, field mapping, and the
physical-geological investigation. Hydrogeologic investigations will be performed
principally to characterize the uppermost aquifer. Data will be gathered on

ground water flow paths and gradients, daily and seasonal variations in ground -

water flow, aquifer types and boundaries, hydraulic conductivities, and
stratigraphic units. Investigations include surficial soil samples, soil borings, and
monitoring wells and piezometers. New wells and piezometers will be installed,
both shallow and deep. Existing wells and piezometers will be used to supplement
and add more detail to the hydrogeologic characterization. Justification for each

well and measurement is detailed in.the work plan,
Release Characterization

Environmental media will be sampled to characterize possible releases from
ten SWMUs, one AOC, the two AAOQIs, the Pawtuxet River, and the off-site area.
Table 1 shows the numbers of samples to be collected from each medium and the
analyses to be performed on each sample. Each SWMU or area is described here,
together with the reason for selecting the impacted media for sampling.

SWMU-I: Hazardous Waste Storage Area. The hazardous waste storage area
is located on the Warwick side of the river in the northeastern corner of the
property, and was used for storing 55-gallon drums of hazardous waste. Closure of
this unit was approved by the Rhode Island Department of Environmental
Management (RIDEM) in 1987. Because there are no known releases from this
area, investigation of this SWMU is not required by the Order.

AM90-222ES 8 87X4660
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SWMU-2: Hazardous Waste Storage Tank. SWMU-2 was a GOOO-gallon steel
tank located in the tank farm adjacent to both the railroad tracks and
Building 14, The tank typlcally contained process waste, mainly solvents. Closure
of this unit was approved by the RIDEM in 1987. No releases from SWMU-2 are
known or suspected. However, soil samples taken downslope of SWMU-2 contained
organic chemicals. Sods and ground water from this area will be sampled to
determine the nature, concentratxon, and extent of migration of compounds, if
any, released from SWMU 2

g

SWMU-3: Hazardou; V[aste Storage Tank. SWMU-3 was a 7500-gallon above
ground steel tank locate’d 1n the same tank farm as SWMU-2. This tank was used
to store flammable liquids for periods of less than 90 days. Closure of this unit
was approved by the RID':EM:“"in 1987. Because soils downslope from the tank farm
were found to contain low concentratlons of organic chemicals, soils and ground
water will be sampled to determme if a possible release came from the tank farm
or from AOC-13. ﬁ

SWMU-4: Trash Compactor Station. The trash compactor station was
located in the Productionﬁ%Aijea, north of Building 27. No releases were known to
occur from this unit. Invé'sti:éation of SWMU-4 is not required by the Order.

SWMU-5: River Seft__lirri:ent Storage Area. SWMU-5 consists of sediments
dredged from the Pawtux‘ét River, stockpiled in the Warwick area of the facility,
and brought to grade in 1977 Soil samples from SWMU-5 contained volatile and
semi-volatile organics. 50115 and ground water from this area will be sampled to
determine if site-related Constltuents of Concern have migrated or been displaced
and if ground water has been ~1mpacted

ﬂ‘.
&

«"' .
SWMU-6: Zinc Ox1de/Sonl Pile. SWMU-6 is a zinc oxide/soil pile located in
the Warwick area. The zmc oxxde residue was from an incident involving a broken

railcar. Analysis of soil samples from SWMU-6 contained elevated levels of zinc

ff‘
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(24,600 ppm). Soil samples will be taken in the area of SWMU-6 to determine the
extent to which site-related Constituents of Concern may have migrated.

SWMU-7: Chlorosulfonic Acid Spill Area. Approximately 500 gallons of
~ chlorosulfonic acid were spilled over an area about 10 feet by 20 feet. Soils
within the spill area were neutralized and subsequehtly excavated to
accommodate new tank farm foundations in the Production Area. Soil borings will
be taken from this area to determine if site-related Constituents of Concern have

migrated.

SWMU-8: Prussian Blue Spill Area. Blue-stained soil was excavated in 1961
to construct the foundation for the new tank farm. No information exists
regarding the release at SWMU-8. The soil is believed to be from a possible
Prussian Blue spill. About 300 cubic yards of that soil were excavated and
subsequently removed. Soil samples and ground water samples will be taken to
determine if all of the impacted soils have been excavated and if site-related

Constituents of Concern have migrated into ground water.

SWMU-9: Waste Water Pipeline Break. A break in the main raw waste
transfer line (on the Warwick property) resulted in the discharge of about
24,000 gallons of waste water to the soil and the Pawtuxet River. Soil, surface
water, and sediment will be investigated to determine if site-related Constituents

of Concern have migrated and if the Pawtuxet River has been impacted.

SWMU-10: Waste Water Pipeline Break. A break in an underground waste
water line in the Waste Water Treatment Area resulted in the discharge of about
24,000 gallons of waste water to the soil and the Pawtuxet River. Trace
concentrations of both volatile and semi-volatile compounds were measured in soil
and ground water samples from SWMU-10. Soil and ground water samples will be
taken to determine the nature and extent of site-related Constituents of Concern
released from the pipeline break. Surface water and sediments samples will be

taken from the Pawtuxet River and from a pond located in the northeast corner of

AM90-222ES 10 87X4660
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the Waste Water Treatrﬁenft Area to determine if either of these bodies of water

have been impacted. j ¥

SWMU-11: Toluenel Waste Water Release. The ground water samples taken
under Building 11, a facmty production building, contained low concentrations
(less than | ppm) of toluene. The building had a subsurface sump that functioned
as an overflow reservoxr. ;.u . CIBA-GEIGY estimated that the toluene loss was
between 9 pounds and 90; vpounds, based on normal building flow conditions and the
probable concentratlons of toluene in the waste stream. The ground water
downgradient from SWMU 11 contained volatile organic compounds.
Downgradient subsurface sonl samples contained volatile organic compounds and
PAHs. Soil and ground‘ water samples will be taken to determine the nature,
concentration, and extentu of all impacted soils and to determine if the

site-related Constltuents of Concern have migrated from the release area.

SWMU-12: Waste Water Treatment Area. SWMU-12 consists of the area
formerly occupied by the waste water treatment plant. Releases of waste water
from the treatment faclhty occurred periodically, including discharges that
exceeded the NPDES pef‘;’mit requirements. Discharges exceeding the permitted
maximum have been reported for zinc, BOD, and phenols. For two releases,
compounds not authonzed by the NPDES permit (eg, chloroform) were discharged
to the river. Soil samples from SWMU-12 contained trace amounts of volatile and
semi-volatile organic compounds. Ground water samples collected in the area
contained volatile and se,_,ml -volatile compounds. Soil and ground water samples
will be collected to deterfmine the nature, concentration, and extent that
site-related Constituentsg’of'i Concern may have been released from SWMU-12,
Surface water and sedlment samples will be collected to determme if the
Pawtuxet River has been 1mpacted by SWMU-12.

‘l.
ot

AOC-13: Process Building Area. Most of the chemical manufacturing
operations were located in® the southern half of the Production Area on the
Cranston side of the rwer. Soil and ground water samples will be taken to

A

i~ b
[ {
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determine if site-related Constituents of Concern released during facility
manufacturing operations, if any, still remain in the surficial soils and/or
infiltrated to deeper soil horizons or ground water.

AOC-14: Atlantic Tubing and Rubber Company Property. CIBA-GEIGY
purchased property adjoining the site in Cranston, Rhode Island from the Atlantic
Tubing and Rubber Company. All buildings on the property have been razed and
CIBA-GEIGY has not used or redeveloped the land. CIBA-GEIGY has no records
of the hazardous waste usagé/management activities conducted by the Atlantic
Tubing and Rubber Company. The Order does not require investigation of this
AOC; thus, no samples will be taken.

AAOC-15: Laboratory Building Waste Water Sump. AAOC-15 is a waste
water sump located in the northern end of former Building 20. Soil and ground
water samples will be taken to determine if site-related Constituents of Concern

were released from the waste water sump.

AAOC-16: Maintenance Department Cleaning Area. The maintenance
department cleaning area was located near the southwest corner of former
Building 23. Production machinery (such as portable filters) were brought to this
area and steam cleaned. Rinse water was not collected and probably drained to
the nearby surface water catch basin. Soil and ground water samples will be taken
to determine if site-related Constituents of Concern were released during steam

cleaning activities.
Source Characterization

The wastes (or hazardous constituents) that may have been released, and the
physical units that contained those wastes (or constituents) are characterized.

AMS0-222ES , 12 87X4660
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Preliminary Phase II Prc:i)osal

P |

A preliminary propj'_osal for the work in Phase II as consistent with the

elements detailed in the: Order is presented. In Phase II, additional site
characterization tasks “;111 be performed to provide the information needed both
for the final RFI Report and to develop the Media Protection Standards.

.j L
QUALITY ASSURANCE bOCUMENTS

The proposal 1ncludes two quality assurance documents. The Data Collection
Quality Assurance Plan descrlbes procedures for ensuring that field data are
accurate, usable, and traceable The Analytical Services Quality Assurance
Project Plan describes procedures for analytical chemistry and names the specific
chemicals to be analyzecj that are unique to the operation of the former facility
(fingerprint chemicals). ’

ER

HEALTH AND SAFETY 'c:;..UI,;DEuNEs

The Health and Safety Gu1dehnes describe procedures to be followed for the

protection of project personnel, project contractors, USEPA personnel and
contractors, and the general’:pubhc

B
’

ORGANIZATION OF THIé DCCUMENT
This document is organiéed in three volumes:
v

o Volume | contams the Current Assessment Summary Report
(Chapter 1), the . Strategic Plan (Chapter 2), and the Facility
Investigation Work Plan (Chapter 3). '

‘s g
0 Volume 2 contalns the Quality Assurance Documents (Chapter 4) in two
parts -- the Data Collectlon Quality Assurance Plan (Part A) and the

AM90-222ES [ 13 87X4660
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Analytical Services Quality Assurance Plan (Part B) -- as well as
appendices appropriate to the Quality Assurance Documents.

o Volume 3 contains the Health and Safety Guidelines (Chapter 5).

Each of the five chapters is divided into sections. When reading this

document, please note the following:

o Terms, acronyms, and abbreviations are defined after the Executive
Summary.

0 A table of contents follows the terms, acronyms, and abbreviations.

o Lists of tables and figures follow the table of conteﬁts.

0 The figures in this document reflect the best information about the

facility and its environs that was available.

o Tables and figures are nu_mbered within each chapter. This means that
Section 3 in Chapter | and Section 3 in Chapter 2 may both have a
Table 3-1 and/or a Figure 3-1. ‘

o Tables and figures appear following the text for a chapter. Tables
appear first; some tables have multiple pages. Figures appear after the

tables.

o Within each chapter, appendices or attachments, if any, appear last.

AMS90-222ES 14 87X4660
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CRANSTON, RHODE ISLAND

REVISION 4
17 JANUARY 1991
W TABLE ES-1
PROPOSED PHASE 1B RELEASE CHARACTERIZATION SAMPLING SUMMARY
oo CIBA - GEIGY

[t}
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RCRA FACILITY INVESTIGATION PROPOSAL
TERMS, ACRONYMS, AND ABBREVIATIONS

In order to improve (the clarity of this RCRA Facility Investigation Proposal,

certain terms, acronyms, and abbreviations used in the Proposal are explained

here. Some terms, acronyms, and abbreviations are used routinely by the USEPA;

others are unique to this Proposal
por

General Terms

o]

cd89-445

B

b
4
)
I %
{

i
4

Envuronmental medla include soil, ground water, surface water,

sediment, and alr.

Environmental;:u settmg includes geography, climate, geology,
hydrogeology, é’nd;thydrology.

;<. ;
Facility boundanes define that portion of the land owned by CIBA-
GEIGY which encompasses all of the plant operating units. The facility
boundary is wnv:;hm the legal boundaries of the property.
Fihgerprint co‘;r:npv;ounds are major chemical compounds which were
manufactured at t:he facility and which have been selected on the basis
of volume ancf cfuration of production, toxicity, and environmental
mobility. \

!
Indicator cherrijca“als are selected accordance with the Superfund Public
Health Evaluafcioh Manual (USEPA, 1986), based on their toxicity,
persistence, ari‘d nf)obility. Testing of soil and water samples can focus
on these corhpc;fynds as an efficient way of assessing overall

environmental “qua:lity.
P 5
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RCRA FACILITY INVESTIGATION PROPOSAL
TERMS, ACRONYMS, AND ABBREVIATIONS
(Continued)

0 Preliminary Investigation is not part of the RCRA corrective action
program but was conducted by CIBA-GEIGY to understand site
conditions better,

o Release Characterization is a characterization of the nature and extent

of chemical releases to environmental media.

0 Subsurface soil sample is a soil sample retrieved from depths greater
than 1 foot below ground surface.

o Surficial soil sample is a soil sample retrieved from depths up to | foot
below ground surface.

Acronyms
0 AAQI -- Additional Area of Investigation.
o ACL-- Alternate Concentration Limit.
0 AEI - Average Exposed Individual.
o AIC -- Acceptable Intake for Chronic Exposure.
0 AOC -- ~ Area of Concern.
0 ARAR -- Applicable or Relevant and Appropriate Regulations;.
0 BTEX -- Benzene, Toluene, Ethylbenzene, Xylene.
cd89-445 ii 87X4660
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o BTX --

o CAG --

0 CERCLA --

0 CMS --

o EPA--

) HHEM --

0 HI -~

0 IT --

0 LOAEL --

o MCL --

o  MPS-

0 NOAEL --

0 ORTF --
cd89-445

29 March 1990

ST e eepem e -

See BTEX.

{
Carcinogenic Assessment Group.

¢omprehensive Environmental Responsibility,

Fompensation and Liability Act.
;&:orrective Measures Study.

.

See USEPA.

;iuman Health Evaluation Manual.
}?azard Index.

Enternationa'l Technology, Inc.
féwest-observable—adver-se-effect level.
I_iAaXimum Contaminant Level.

Iiiledia Protection Standards.

nﬂfo-observable-adverse—effect level.

Qver the River Tank Farm.

iii
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RCRA FACILITY INVESTIGATION PROPOSAL
TERMS, ACRONYMS, AND ABBREVIATIONS

(Continued)

o PHERE -- Public Health and Environmental Risk Evaluation.
(The PHERE is also referred to as the Risk
Evaluation.)

0 POTW -- Publically owned treatment works.

o RCRA -- Resource Conservation and Recovery Act.

o RFA -- RCRA Facility Assessment. (The RFA is also referred
to as the Facility Assessment.)

o RID -- reference dose.

o RFI -- RCRA Facility Investigation. (The RFI is also referred
to as the Facility Investigation.)

0 RIDEM -- Rhode Island Department of Environmental

Management.

o  RMEI-- reasonable maximum exposed individual.

0 SWMU -- Solid Waste Management Unit.

0 UCL -- upper confidence limit.

0 USEPA -- United States Environmental Protection Agency.

o ‘WCC -- Woodward-Clyde Consultants.

cd89-445 iv | | 87X4660
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Abbreviations

6o

CIBA-GEIGY i~ the CIBA-GEIGY Corporation.
Facility or sitiie —-jhe CIBA-GEIGY facility in Cranston, Rhode Island.
Facility lnvestligajiion ‘
Proposal or RFII ﬁromwl - RCRA Facility Investigation Proposal.

_ P

Order -- 1 Consent Agreement and Order (RCRA Docket No. I-
88 1088)

A

Terms Defined in the Oraer<

Ki

o "Act" or "RCRA" means the Resource Conservation and Recovery Act,
as amended by the Hazardous and Solid Waste Amendments of 1984,
42 U.S. C. §§ 6_901 et seq.

o "Appendix IX" means Appendix IX to 40 C.F.R. Part 264 as amended.
See 52 Fed. Reg 25942 (July 9, 1987) (Final Rule).

0 "Area of Concé’_irnfj' means an area at which releases of hazardous waste
or hazardous c&ns}i_tuents are identified.

p ¥

o "Background" for any particular media (ground water, soil, surface
water and sedlments, and/or air) shall mean a representative nearby
sample of that;;me_dla that is up-gradient of any zone(s) of
contamination'jandfis not affected by the Facility.

0 "Director" mea;hs the Director of the Waste Management Division for
the EPA Regidn [ ér his designee.

" cd89-445 : v 87X4660
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"Facility”™ includes all contiguous land and structures, other

appurtenances and improvements on the land, not limited to solid or
hazardous waste management areas used for treating, storing or

disposing of hazardous waste.

"Ground water" means water below the land surface in the subsurface
zone below which all space is filled with water (The saturated zone).

"Hazardous Constituents” include those constituents listed in Appendix
VIII to 40 C.F. R. Part 261 and Appendix IX to 40 C.F.R. Part 264.

"Hazardous Waste" shall be used as defined in § 1004(5) of RCRA,

"Health Based Criteria" shall refer to thbse health based standards that,

_in order of preference, have been either promulgated by EPA in

regulation form, adopted by EPA in guidance form, or approved by the
Director.

"HSWA" means the Hazardous and Solid Waste Amendments of 1984.

"Monitoring Well" means a well capable of producing ground water
samples that, upon laboratory analysis, can provide a reliable indication

" of ground water quality.

"Observation Well™ means a well used to measure water table

elevations.

"Piezometer" means a small diameter, non-pumping well used to

measure hydraulic head at some depth below the water table.

"Point of Exposure" means the point at which it is assumed a potential

receptor can come into contact, either now or in the future with

vi 87X4660




cd89-445

29 March 1990

hazardous wasffe and/or hazardous constituents.

. [
v

"Release" mcludes any spilling, leakmg, pumping, pouring, emitting,
emptying, dlscharglng, injecting, escaping, leaching, dumping, or
disposing into Xthe.i,enwronment. “
A "Solid Wasteq‘; Management Unit (SWMU)" is any unit at a fa‘t:ility
which contains’f‘oricontained solid or hazardous wastes, from which
hazardous wasée c%r hazardous constituents might migrate, irrespective
of whether thef‘funit was intended for the management of solid and/or
hazardous wastes. A solid waste management unit may include areas at
facilities Wthh have become contaminated as a result of routine
releases of hazardous waste or hazardous constituents. Examples of
SWMUs 1nclude but are not limited to: landfills, surface impoundments,
waste piles, land treatment units, incinerators, injection wells, tanks
(including 90- day accumulatlon tanks), container storage areas, transfer
stations, and w___aste recycling operations. ‘
"Uppermost Aclfuifer" means the geological formation nearest the
natural ground surface that is an aquifer, as well as lower aquifers that
are hydrauhcally 1nterconnected with this aquifer. ‘

bon
"Water Qualityz';"Sta’ndards" are provisions of State of Federal law which
consist of a deéignated use or uses for the waters of the United States
and water qualfty f:’riteria for such waters based upon such uses. Water
quality standards are to protect the public health or welfare, enhance

the quality of water and serve the purposes of the Act.

!- v . i
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o "Zone of Contamination" means the three dimensional extent of

contamination that was produced or is being produced form a release of

hazardous waste or hazardous constituents from solid waste l
management units and/or areas of concern. This zone includes solid
waste management units and areas of concern and their associated l
contamination.
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: VOLUME 1 - CHAPTER 1
CURRENT ASSESSMENT SUMMARY REPORT

BN \

SECTION 1
INTRODUCTION

4

1

This Current Assesémeht Summary Report summarizes information pertinent
to the RCRA Facility Ihve%tigation (also called the Facility Investigation or the
RFI) of the CIBA-GEIG?Y facility in Cranston, Rhode Island (i.e., the facility or
the site). It includes idtorﬁfmation on: the environmental setting (Section 2); the
facility histgry (Secti_on’l-_IB);';’the RCRA investigation history (Section 4); the Solid
Waste Management Units, Areas of Concern, and Additional Areas of Investigation
(Section 5). This chapt%r also includes a discussion of analytical data (Section 6)
that served as a prelim:;na}y release characterization, and presents conclusions

and recommendations (Séf;ctibn 7).

The information prﬁiseﬁted in this Current Assessment Summary Report is
based on a literature re,‘;v'ie;w, contacts with personnel, site reconnaissance, the
RCRA Facility Assessmént-,; and a Preliminary Investigation conducted by CIBA-
GEIGY. The literature r,'leviuew involved contacting state and federal agencies, as
well as reviewing CIBA-C‘EI({‘}Y files to identify and interpret data pertinent to the
Facility Investigation. E%”‘In'z addition, governmental agency and CIBA-GEIGY
personnel were asked for personal knowledge relevant to the Facility
Investigation. The sources contacted and the nature of the information and
publications provided bylthem are summarized in Table 1-1 at the end of this
chapter. Although recqn{wna\msance was conducted as part of the Preliminary
Investigation, site recon.rfiai?%sance also was conducted as part of this Current
Assessment Summary Repﬁ’lbrt}_‘

y
The next section desc’ribés the environmental setting of the facility.
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VOLUME 1 - CHAPTER 1
CURRENT ASSESSMENT SUMMARY REPORT

SECTION 2
ENVIRONMENTAL SETTING

This section describes the environmental setting of the facility and its
environs, including the geography, climate, geology, hydrogeology, and
hydrology. Tables and figures for the environmental setting are included at the
end of this chapter.

2.1 GEOGRAPHIC SETTING

The facility is located along the north and south banks of the Pawtuxet River
in Cranston (Providence County) and Warwick (Kent County) Rhode Island
(Figure 2-1).  The universal coordinates of latitude and longitude for the
approximate center of the facility are 41 degrees, 46 minutes, 5 seconds north

latitude and 71 degrees, 24 minutes, 43 seconds west longitude (United States

Geological Survey, 1975). The equivalent Rhode Island Plane Coordinate System
latitude and longitude are approximately easting 524,200 feet and northing
249,000 feet. The defined area of the facility is about 31 'acres -- 13 acres north
of the Pawtuxet River in Cranston and 18 acres south of the river in Warwick.

Based on the location of known or suspected releases, the geographic setting,
and the former plant layout, the facility has been divided into three on-site study
areas: the Production Area, the Waste Water Treatment Area, and the Warwick
Area. The facility boundaries for each on-site area are shown on the appropriate
figures included in this document. Because investigations also will be conducted
outside the facility boundaries, two additional study areas have been defined: the

off-site area and the Pawtuxet River area.

AM89-149A2 2-1 87X4660-1
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Surrounding land use is shown on Figure 2-2. Generally, the facility is
bordered to the north and south by res‘ide"ntial areas, to the east by commercial
areas, and to the west by both an open space area (formerly the property of the -
Atlantic Tubing and Rubber Company) and a mixed industrial area. This mixed
industrial area had been used by the Atlantic Tubing and Rubber Company for
manufacturing rubber and plastic, including polyvinyl chloride.

Property lines (legal boundaries) and on-site buildings also are shown on
Figure 2-2. Above-ground utilities, underground utilities, and easements are
shown on Figures 2-3A and 2-3B. One right-of-way exists on-site and is shown on
Figure 2-3B. This 25-foot wide City of Cranston right-of-way runs through both
the Production Area and the Waste Water Treatment Area. Table 2-1 presents all
the known utilities located within the City of Cranston right-of-way.

According to Bierschenk (1959), 14 borings or test wells were drilled on-site.
It is not known if any of the test wells were converted into supplﬁ; wells, but no
active water supply wells are believed to exist on-site currently. ‘Ground water is
not known to be withdrawn from the facility. Seven test wells or supply wells are
listed as being drilled within one-half mile of the facility. Three of those wells,
two on the Atlantic Tubing and Rubber Company property and one about 2000 feet
northwest of the facility (near Fenner Pond), were abandoned prior to 1959. The
other four wells were not abandoned as of 1959. One of those four wells, believed
to be about 300 feet deep, is located roughly 300 feet east of the Waste Water
Treatment Area and just north of the Warwick Avenue bridge. The three other
wells, reported to be 12 to 22 feet deep, are located at least a quarter mile from

the facility. It is not known if any of these wells are still in use.

Surficial features of the facility are shown on Figure 2-4. Topography,
waterways, wetlands, and flood plains are shown on Figure 2-5. The facility is
relatively flat with gentle slopes toward the Pawtuxet River. The facility
elevation ranges from about 10 to 25 feet above mean sea level. The residential

area to the north of the Waste Water Treatment Area occupies an elevated

AM89-149A2 2-2 87X4660-1
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terrace which is approximately 35 feet above mean sea level. A major waterway,
the Pawtuxet River, flows from west to east through the site. Bellefont Pond lies
to the west and northwest of the Production Area. The pond drains to the south
by means of a stream which flows- through culverts for much of its length. That
stream enters the Pawtuxet River from the north about 300 feet upstream of the
Production Area. Wetlands have not been identified on site but two wetlands
areas are adjacent to the site: the Pawtuxet River and Bellefont Pond (U.S. Fish &
Wildlife Service, 1975). The Pawtuxet River is designated as R20W, indicating a
free flowing river (open water, lower perennial riverine system). Bellefont Pond is
designated as POW, indicating a marsh with standing water (open water palustrine
system). Adjacent to the northern section of Bellefont Pond is a wetland
designated as PFOIl, indicating woods with damp soils (broad-leaved deciduous
forested palustrine system).

Some sections of the facility are within the IOO-year flood plain (Federal
Emergency Management Agency, 1982 and 1984). The entire Warwick Area and
about half of the Waste Water Treatment Area are within the 100-year flood
plain. About 10 percent of the Production Area along the river is within the 100-
year flood plain.

2.2 CLIMATIC SETTING

The climate of the facility is greatly influenced by Narragansett Bay and the
Atlantic Ocean. Based on a 30-year period of record (1959-1988), the mean annual
terriperature at Providence is 50.5°F. Providence is located about 4 miles north of
the facility. January is the coldest month with a mean temperature of 28.9°F;
July is the hottest with a mean of 72.8°F. During this 30-year period, the lowest
temp'erature recorded was -13°F in January 1976; the highest was 104°F in August
1975 (National Oceanic and Atmospheric Administration, 1988).

The annual precipitation during the same 30-year period averaged 41.8 inches

of equivalent rainfall (ranging from 25.4 to 67.5 inches). Measurable precipitation

AMS89-149A2 2-3 87X4660-1
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occurs on about one day out of every three, and is distributed fairly evenly
throughout the year. There is no defined dry season, but droughts occur
occasionally (NOAA, 1988).

The annual snowfall during this 30-year period averaged 36.1 inches. Snowfall
has been recorded as early as October and as late as May. January and February
receive the greatest amount of snowfall -- 10.0 inches and 9.8 inches, respectively

- (NOAA, 1988). (Snowfall is included in the precipitation totals given in the

preceding paragraph.)

An all-conditions wind rose for the T.F. Green Airport in Warwick appears in
Figure 2-6. Based on a 30-year period of record (1948 to 1978), the predominant
wind direction was from the northwest, accounting for 8.7% of all winds. By
comparison, only 1.2% of all winds were from the east-southeast. Calm conditions
(winds up to 3 mph) accounted for 10.2% of all winds (NOAA, 1988).

2.3 GEOLOGIC SETTING

The geologic setting of the facility is discussed in terms of regional, local,
and site-specific geology. The discussions of regional and local geoﬂl-ogy are based -
on published literature; the discussion o: site-specific geology is based on

geotechnical and hydrogeologic investigations conducted at the facility.
2.3.1 Regional Geology

The site is located in the southwestern portion of the geologic province known
as the Narragansett Basin. This synclinal basin is partly fault-bounded and
extends from southeastern Rhode Island northward into Massachusetts. Rocks in
the basin are from the Carboniferous period (about 300 million years ago) and
consist of continental clastic sediments that include primarily conglomerates,
sandstones, and shales. Those rocks were multiply deformed and moderately
metamorphosed during the Permian period (about 250 million years ago). Most of
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the rocks of the northern and eastern parts of the Narragansett Basin are
moderately metamorphosed. Proceeding southward, the rocks are progressively
more metamorphosed and display both textural and mineralogic change (Quinn,
1959).

The southern portions of the basin underwent the most intense deformation
during the Permian period. This deformation resulted in major tight isoclinal to
recumbent- north-to-northeast trending folds and numerous north-to-northwest
trending faults (Barosh and Hermes, 1981).

The Narragansett Basin overlies Precambrian formations of the Blackstone
series. Rocks associated with the Blackstone series are exposed several miles
northwest of the facility., Those rocks, which make up the Avalon terrain, are
high-grade metaigneous and metasedimentary rocks that were emplaced and
subsequenily metamorphosed during the late Precambrian period (about 600

million years ago).

Overburden in the region consists primarily of glacial outwash that includes
layers of silt, sand, and gravel (Moultrop, 1956). Several morphological land forms
are present, such as kame terraces, kame plains, kames, and ice channel fillings
(Smith, 1956). The outwash forms thick deposits (up to 280 feet) in most lowland
areas. In some highland areas outwash is not present (Bierschenk, 1959). The
Pawtuxet River flows along the boundary between the Providence outwash plain to

the north and the Warwick outwash plain to the south (Figure 2-7).

Typically, the glacial outwash in the region is underlain (at depths ranging
from 40 to 280 feet) by the consolidated sedimentary rocks of the Rhode Island
Formation, a unit that is widespread in the Narragansett Basin (Figure 2-8). The
Rhode Island Formation reaches a maximum thickness of about 10,000 feet
(Bierschenk, 1959). ' That formation generally consists of conglomerates,

sandstones, shales, and minor coal seams (Skehan and Murray, 1980).
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2.3_.2 Local Geology

- The unconsolidated . deposits in the vicinity of the site generally have '
thicknesses that range from 50 to 100 feet (Bierschenk, 1959). The typical
stratigraphy in areas near the facility, as described by Bierschenk (1959), consists
of a layer of fill that is underlain by a layer of sand and gravel of variable
thickness, which in turn is underlain by a layer of silt. Surface exposures of the
Rhode Island Formation do not occur near the CIBA-GEIGY facility.

Scattered pockets of recent alluvial deposits occur in areas east of the site.
Those deposits consist of stratified clays, silts, sand, and gravels which typically
represent outwash material that was reworked by the Pawtuxet River (Moultrop,
1956). West of the site, small isolated pockets of material having a high organic
content occur adjacent to the Pawtuxet River. ' Those deposits are found in low,
marshy areas where the water table is near the ground surface. The underlying
soils, however, are generally similar to the typical outwash found in surrounding
areas (Moultrop, 1956).

2.3.3 Facility Geology

Information on the geology of the facility was obtained during the
Preliminary Investigation conducted by CIBA-GEIGY. Additional geologic
information was obtained from geotechnical investigation data on file with CIBA-
GEIGY and the Rhode Island Department of Transportation, and from ground
water resources data published by the United States Geological Survey.

Preliminary Investigation Data

Site-specific information about the type, thickness, and continuity of the
subsurface deposits was obtained using conventional boring techniques. Soil
borings logged during the advancement of boreholes for piezometer and

monitoring well installation were used to interpret the local stratigraphy. Boring

2

AMS89-149A2 2-6 87X4660-1
29 March 1990



logs from the Preliminary Investigation are presented in Appendix A (at the end of
this chapter). The subsurface strata encountered during drilling were fill and
three units of unconsolidated deposits (silt, silty sand, and sand; clayey silt and

silty clay; and till).

Fill. Fill is composed of silt and fine-to-medium sand with fragments of
wood, brick, concrete, fiberglass, and reworked soils. In the Production Area, coal
fragments were observed on the surface. Fill up to 12.5 feet thick is located in
the southern section of the Production Area adjacent to the bulkhead. Fill

thicknesses up to 10 feet were encountered in the Waste Water Treatment Area.
Unconsolidated Deposits. Unconsolidated deposits consist of three units:

o - Silt, Silty Sand, and Sand contains occasional peat lenses and was

generally encountered below the fill. The thickness and lateral
continuity of this unit is variable and could not be quantified from the
existing boring data. '

o Clayey Silt and Silty Clay is believed to héve» been deposited at the

same time as the silt, silty sand, and sand unit. The thickness and
lateral continuity of this unit is variable and could not be quantified
from the existing boring data. It is believed that this unit represents
different facies deposited by glaciofluvial and fluvial processes,

including reworking by the Pawtuxet River.

0 Till is a dense unit consisting of clay, silt, sand, and gravel was
encountered below the clayey silt and silty clay unit in one boring
(P-14D; see Appendix A) located in the northern section of the
Production Area. In that boring, a till thickness of 11.5 feet was
encountered before the boring was terminated. Regional data (i.e., not
from the Preliminary Investigation) suggest that this till mantles the
underlyihg bedrock, but the lateral continuity of the till beneath the
site has not been investigated.
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Although bedrock was not encountered in any of the Preliminary Investigation
borings, the other file and published data indicate that bedrock (the Rhode Island
Formation) occurs beneath the facility at depths ranging from about 53 feet to
108 feet below ground surface. Bedrock was not encountered at a depth of 120
feet in one boring advanced in the Warwick Area. Beneath the Warwick Avenue
bridge (located about 300 feet east of the facility), bedrock occurs about 83 feet

below ground surface.

File and Published Data

Geotechnical data from previous site investigations (available from CIBA-
GEIGY files) were reviewed as part of this study. Specifically, data from
geotechnical borings taken in two areas of the facility (the Production Area and
the Waste Water Treatment Area) were examined and correlated with data from

borings made during the Preliminary Investigation.

Within the northern section of the Production Area, 13 soil borings (ranging in
depth from 51 to 73.5 feet) were drilled during 1955 and 1959. Although some
variations of the thickness, depth, and color of the subsurface n;'cllterials were
observed, consistent stratigraphic classifications were found within this section of
the site. Till up to 14 feet thick was encountered in some of the borings. Bedrock
was encountered in two borings at depths of 53 feet and 58 feet below ground

surface.

Within the southern section of the Production Area, 17 boring logs were
reviewed from borings advanced in 1955, 1956, and 1958. Good stratigraphic
correlation was found between those boring logs and the Preliminary Investigation
boring logs. Bedrock was encountered in two of the borings at depths of 52.5 feet

and 56 feet below ground surface.
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In the Waste Water Treatment Area, boring logs for 16 geotechnical borings
drilled in 1969 and for one boring drilled in 1970 were reviewed and correlated
with soil borings from the Preliminary Investigation. The 1969 borings ranged in
depth from 30 feet to 31.5 feet below ground surface. The 1970 boring was
terminated at 60.5 feet when bedrock was encountered. In general, the boring
data provided good correlation of the local stratigraphy, but minor variations in
the color, thickness, and depth of the subsurface materials were observed.

Logs of test borings advanced at and near the facility in 1953 and 1955
(documented by Bierschenk, 1959) also were reviewed. The soil descriptions in
those boring logs used terminology which was not consistent with the descriptions
in the Preliminary Investigation boring logs. Therefore, detailed comparisons
could not be made. However, bedrock was encountered at depths ranging from 53
feet to 108 feet below ground surface. Bedrock was encountered at the following
depths: 53 feet and 65 feet in two borings advanced in the Production Area; 100
feet in one boring advanced on the Atlantic Tubing and Rubber Company property;
88 feet in one boring advanced east of the Waste Water Treatment Area but west
of Warwick Avenue; 82 feet and 108 feet in two borings advanced in the Warwick
Area. Bedrock was not encountered in one boring advanced in the Warwick Area

at its completion 120 feet below ground surface.

Logs of test borings advanced at the location of the Warwick Avenue bridge
(about 300 feet east of :he facility) were obtained from the Rhode Island
Department of Transportation. Those logs indicate that bedrock occurs about

83 feet below ground surface.

Geologic Cross-Sections

Cross-sections of the facility geology are presented as Figures 2-9 and 2-10.
Those cross-sections are based primarily on data from the Preliminary
Investigation. The locations of the geologic cross-sections are shown on

Figure 2-11.
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Based on the stratigraphic correlation bétween the two cross-sections, the
(upper) silt, silty sand, and sand unit appears to be thicker and more coarse-
grained (predominantly sand) in the Production Area than in the Warwick and
Waste Water Treatment areas. Despite the differences in lithology and thickness,
the inferred rates of ground water movement are relatively equal among the three
areas (Section 2.4). However, differences in transmissivity and yield can be
anticipated between the areas due to the differences in thickness.

The clayey silt and silty clay unit appears to be continuous beneath the Waste
Water Treatment and Warwick areas. However, in the Production Area that unit
is discontinuous, apparently pinching out to the south. The lateral continuity
between the two units is not known. Till, encountered in the Prod_uction Area,
apparently pinches out to the south. Till is believed to mantle the underlying
bedrock in the site vicinity, but its occurrence and lateral continuity on-site is not

well documented.
2.4 HYDROGEOLOGIC SETTING

Locally, ground water occurs in unconsolidated fluvial and glaciofluvial
sediments, and in the underlying consolidated sedimentary, metamorphic, and
igneous rocks. The fluvial deposits are thin and discontinuous, and would not yield
adequate water volumes to wells. The glaciofluvial sediments vary from
moderate-to-high yield (75 to 1600 gallons per minute, or gpm) outwash deposits
to poor yield (generally less than 2 gpm) till deposits (Bierschenk, 1959). The
outwash deposits afford most of the water currently pumped and potentially
available. The yield of consolidated rocks is variable depending on such factors as

. the fracture/joint density and size and the interconnection of fractures/joints.

However, the nature and thickness of overlying deposits appears to influence the
yield of the consolidated rocks.
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The average yields of bedrock wells in the Narragansett Basin are as follows
(Bierschenk, 1959): about 40 gpm for 12 wells overlain by less than 25 feet of
saturated outwash; about 80 pgm for 37 wells overlain by 25 to 100 feet of
saturated outwash; and about 94 gpm for 32 wells overlain by 100 to 180 feet of
saturated outwash. Since bedrock was encountered beneath the facility at depths
ranging from about 53 to 108 feet, yields averaging 80 gpm may be available from
‘bedrock beneath the facility. However, bedrock overlain by till is expected to
yield significantly less water. '

Ground water flow in the unconsolidated deposits tends to follow topography;
ultimately, the ground water discharges to creeks, rivers, and bays. The hydraulic
relationship at the facility between the unconsolidated deposits and the underlying
consolidated rocks is not yet well understood. Typically, limited communication
occurs between the two units, and water in the unconsolidated deposits may
recharge the underlying consolidated rocks.

Ground water flow in consolidated rock is complicated and depends on
fracture/joint orientation, size, and density. Taken together, ground water flow in
unconsolidated deposits and consolidated rocks can be viewed as having three
components: (1) shallow flow, ultimately discharging to local streams, (2)
intermediate flow, ultimately discharging to regional streams, and (3) deep flow,
ultimately discharging to global base level (i.e., either Narragansett Bay or the

ocean).

The depth to water in consolidated rock wells reflects the land surface
topography. The water level appears to have little relation to the depth at which
the water-bearing fractures/joints are encountered, suggesting that there is an
interconnection between the unconsolidated deposits and the underlying
consolidated rocks. '

Generally, ground water levels are above stream levels, indicating that

streams such as the Pawtuxet River are gaining streams (Bierschenk, 1959). Along
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most reaches of their courses, gaining streams are being fed by ground water and
can maintain base flow during periods of little or no rainfall.

Ground water underneath the facility occurs in fill material as well as in the
natural unconsolidated deposits and consolidated rocks. Data on ground water
features of the site were collected and interpreted as part of the Preliminary
Investigation. Most of these data are based on shallow (less than 20 feet deep)
piezometers and monitoring wells that are screened across the lower fill and the
upper natural unconsolidated deposits. Three deep (40 to 50 feet) piezometers and
one deep monitoring well, screened across lower to intermediate elevations within
the unconsolidated deposits, also provided hydrogeologic data. Piezometer and
monitoring well construction details are presented in Appendix A and are
summarized in Table 2-2. Ground water elevations are presented in Table 2-3.

Piezometer and monitoring well locations are shown on Figure 2-12,

Ground water contour maps (Figures 2-13 and 2-14) were constructed based
on two synoptic measurements of ground water elevations. The inferred direction
of ground water flow is toward the river. Horizontal gradients across the facility
range from 0.005 to 0.016 (i.e., a vertical decline or slope varying from 0.5 feet to
1.6 feet across a horizontal distance of 100 feet). The average horizontal gradient
for the Production Area is about 0.005 based on the change in ground water

elevation in the northern section of the area. (Ground water levels in the southern

" section of the Production Area are elevated due to the bulkhead -- discussed later

-- along the Pawtuxet River; those levels were not used to calculate gradient.)
The average horizontal gradients for the Waste Water Treatment Area and the

Warwick Area are about 0.016 and 0.010, respectively.

The rates of ground water movement were inferred based on permeability
data from published information on sands and silty sands, on the horizontal
gradients, and on an assumed porosity of 0.3. The inferred rates are: 2 to 180 feet
per year for the Production Area; 6 to 190 feet per year for the Waste Water
Treatment Area; and 4 to 120 feet per year for the Warwick Area. Tests to
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measure ground water flow rates conducted during the Preliminary Investigation
were unsuccessful. Therefore, there are no site-specific field measurements to

support values calculated from the literature.

Vertical gradients were evaluated based on water level elevations from three
nested piezometer pairs: P-14S and P-14D, P-1S and P-1D, and MW-1S and
MW-1D. The data indicate that an upward vertical gradient of about 0.4 feet
exists between the lower and upper unconsolidated deposits in the northern section
of the Production Area. That upward gradient suggests a semi-confined condition
in the till and/or bedrock. The data also indicate that an average downward
gradient of about 0.9 feet exists between the lower and upper unconsolidated
deposits in the southern section of the Production Area. (Vertical gradients,
either upward or downward, indicate the potential for flow between units
exhibiting different hydraulic heads; the magnitude of flow depends on the nature
of the communication between the units.) This downward vertical gradient is not
characteristic of ground water conditions in unconsolidated deposits adjacent to a
gaining stream, and may be caused by the damming effect created by the bulkhead
along the Pawtuxet River.

A cross-sectional diagram of the bulkhead is presented as Figure 2-15. The
bulkhead is constructed of sheet steel piling and borders the entire south side of
the Production Area. The bulkhead is about 360 feet long and extends about 25
feet below grade. The bulkhead is anchored (by 2-inch steel rods at 10 foot
intervals) to an underground concrete beam (dead man). The dead man runs the
entire length of the bulkhead. Based on ground water level measurements for
P-1S, P-1D, MW-1S, and MW-1D, the sulkhead penetrates about 20 feet into the

unconsolidated aquifer.

2.5 HYDROLOGIC SETTING

A

The site is adjacent to, and extends both north and south of, the Pawtuxet

River. Thus, it is located within the Pawtuxet River Basin (Figure 2-16). The
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basin has a total land area of about 230 square miles (147,200 acres) and is the
largest drainage basin in Rhode Island (Metcalf & Eddy, 1983).

The 1l.7-mile-long main stem -of the Pawtuxet River is formed near River
Point in West Warwick by the confluence of the north branch and south branch of
the Pawtuxet River. The north branch originates at the outlet- of the Situate
Reservoir and flows in a southeasterly direction for about 6 miles to the
confluence with the south branch. The Situate Reservoir is a water supply
reservoir owned and operated by the City of Providence. Releases from the
Situate Reservoir depend on the water supply needs of Providence (but a minimum
release of 10 million gallons per day is required to maintain base flow).

The south branch originates at the outlet of the Flat River Reservoir.
Releases from this reservoir are regulated by the Quidneck Reservoir Company
based on downstream water requirements. The south branch flows 9 miles through
Coventry and West Warwick before joining the north branch near River Point.

The western portion of the drainage basin is relatively undeveloped.
However, the lower reaches of both branches, and especially the main stem of the
Pawtuxet River, flow through highly developed residential, industrial, and
commercial areas. In addition to the two reservoir dams and the Pawtuxet Cove
Dam at the river's mouth, there are small mill dams along both branches and along
the main stem of the Pawtuxet River.

There are two USGS gauging stations on the Pawtuxet River: one at
Washington on the south branch and one at Cranston on the main stem
(Figure 2-15). The one-year-in-ten average seven-day low flow (7Q-10) at the
Cranston gauge is approximately 74 cubic feet per second (cfs), which is
equivalent to 48 million gallons per day (mgd). That gauge receives the drainage
of 200 square miles with a period of record from 1941 to 1985 used to calculate
that low flow. A time duration curve for the Cranston gauge discharge from 1941
to 1985 is presented in Figure 2-17. The one-year-in-ten average seven-day low
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flow at the Washington gauge is approximately 16 cfs (10 mgd) for the period from
1941 to 1985. The flow measured by that gauge is from a drainage area of
64 square miles. A time duration curve for the Washington gauge discharge from
1941 to 1985 appears in Figure 2-18. Mean monthly discharges for the Pawtuxet
River at the Cranston gauge ranged from 75 cfs (in July 1957) to 1788 cfs (in April
1983). Mean monthly discharges for the Pawtuxet River at the Washington gauge
ranged from 24 cfs (in August 1974) to 593 cfs (in April 1983). Those data also are
based on the period of record from 1941 through 1985 (USGS, 1990).

Sedimentation rates for the main stem of the Pawtuxet River have been
estimated based on the occurrence of anthropogenic marker compounds detected
in the river sediment. A sedimentation rate of 2.1 centimeters (0.8 inches) per
year based on a core taken near the CIBA-GEIGY facility is reported by Avila and
Hites (1979). Sedimentation rates of 3.0 centimeters (1.2 inches) per year and 3.4
centimeters (1.3 inches) per year are reported based on sediment cores taken
about one mile downstream of the facility (Avila and Hites, 1979).

A sediment core taken about one mile downstream of the facility was used to
study sedimentation rates (Quinn et al., 1985). Representative rates for the 1960s
were 2.4 to 2.6 centimeters (0.9 to 1.0 inches) per year. Representative rates for
the 1970s were 0.6 to 0.9 centimeters (0.2 to 0.4 inches) per year. The apparent
change in sedimentation rate may be related to highway construction activities
during the 1970s.

The sediment cores analyzed by Avila and Hites (1979) and Quinn et al. (1985)
were . obtained from areas of fine-grained sedimentation along the channel
margin. Therefore, the associated sedimentation rates indicate net sedimentation
along the margins. Information about sedimentation rates in the center of the

channel was not revealed in the literature review for this report.

Estimating sedimentation rates based on the occurrence of anthropogenic

marker compounds in sediment is complicated by several factors including
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bioturbation, resuspension, and redeposition. The rates presented above should be
viewed as typical deposition rates over the last 20 to 30 years. Variations in these
rates occurred by stream position and over time. Human activities (e;g., bridge
construction), climatic conditions, and mdrphologic river changes also contributed
to variations in these rates.

The Pawtuxet River has been divided into sections according to water quali-ty
standards and classifications established by the Rhode Island Department of
Environmental Management (1988). The sections may be classified as freshwater
Class A; B, C, D, or E (Figure 2-16). Class A waters are suitable for drinking
water supply and all other water uses. Class B waters are suitable for public
water supply with appropriate treatment, for agriculfural uses, for bathing and
other primary contact recreational activities, and for fish and wildlife habitat.
Class C waters are suitable for boating and other secondary contact recreational
activities, for fish and wildlife habitat, and for industrial processes and cooling.
Class D waters are suitable for the migration of fish and have good aesthetic

value. Class E denotes nuisance conditions. Class E water use is limited to

certain industrial processes, cooling, power generation, and navigation. Classes D
and E are used merely to describe existing conditions; they are not considered an

acceptable goal for the management of any water course.

The Situate Reservoir and its tributaries are Class A waters. The north
branch of the Pawtuxet River, beginning at the outlet of the Situate Reservoir, is
Class Aj; it changes to Class B one-half mile downstream of the dam and maintains
that classification to the Fiskeville Dam in Hope. From the Fiskeville Dam to the
confluence with the south branch, the north branch is Class C.

The Big River and its tributaries are Class A waters. The Big River flows
into the Flat River Reservoir which, along with its tributaries, is Class B.
Tributaries of the south branch of the Pawtuxet River are Class B The south
branch becomes Class C just downstream of the Flat River Reservoir Dam and
remains Class C to its confluence with the north branch. The fﬁéin- stem of the
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Pawtuxet River is Class C, but is considered Class D downstream of the Cranston
Sewage Treatment Plant (river mile 4.5). The Meshanticut Brook is Class B. The
Pocasset River is mainly Class B, changing to Class C downstream of Print Works
Pond. Méshapaug Brook from Spectacle Pond (including Mashapaug Pond and all
ponds in Roger Williams Park) to its confluence with the Pawtuxet River is Class
C. Spectacle Pond is Class B. Aldrich Brook to its confluence with the Pawtuxet
River is Class B.

This section has described the environmental setting of the facility, incuding
its'geography, climate, geology (regional, local, and site-specific), hydrogeology,
and hydrology. This discussion provides a background for understanding the
history of the facility, which is presented in the next section in this Current
Assessment Summary Report.

AM89-149A2 2-17 87X4660-1
29 March 1990



VOLUME 1 - CHAPTER 1
CURRENT ASSESSMENT SUMMARY REPORT

SECTION 3
FACILITY HISTORY

This section describes the history of the CIBA-GEIGY plant site in Cranston,
Rhode Island, (referred to here as the facility). Figures and tables for the facility
history are included at the end of this chapter.

The facility was partly occupied by the Alrose Chemical Company from 1930
to 1954. (Currently information on site ownership and use prior to 1930 is not
available). In 1954, the Geigy Chemical Company of New York purchased the
facility from the Alrose Chemical Company and operated the facility as the new
chemical manufacturing plant for the Geigy Chemical Company. Over the years,
the plant expanded both its production capacity and its product development
capaf:ility. Eventually, demand rose beyond the capacity of the plant and
production was transferred to other major Geigy Chemical Company facilities.

Between 1954 and 1968, Geigy Chemical Company removed all of the Alrose
buildings and constructed a new set of production, warehouse, bulk storage,
maintenance, laboratory, and administration facilities. The Warwick property was
purchased in 1964 and new vehicular/railroad and pedestrian bridges were built
across the Pawtuxet River. Zoning restrictions prevented placing additional
production units on the south side of the river. Structures were built to house
maintenance and engineering operations, as well as the cafeteria and shower

rooms.

In 1970, the Geigy Chemical Company merged with Ciba Corporation of
Summit, New Jersey, to form the CIBA-GEIGY Corporation (incorporated in the
State of New York). CIBA-GEIGY Corporation is a diversified .company that is

engaged principally in the discovery, development, manufacturing, and marketing
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of a wide variety of special purpose pharmaceuticals and chemical products
throughout the United States. After the merger, the Cranston plant was used as a
production facility for manufacturing organic chemicals on a batch basis. Since
the Geigy Chemical Company began operation at the site, the practice of
supplying small volumes of specialized products grew to supplying a vast array of
products. Major product categories (and the decades in which they were produced)

included:
1950s --  agricultural products, and leather and textile auxiliaries
1960s -~  plastics additives, optical brighteners, pharmaceuticals, and
textile auxiliaries
1970s -- . pharmaceuticals, agricultural products, plastics additives, textile
auxiliaries and bacteriostats
1980s -- pharmaceuticals and plastics additives

_ Raw materials and intermediates associated with the facility are listed in
Table 3-1. Final products are listed in Table 3-2.

In January 1984, CIBA-GEIGY announced plans for a gradual phase-out of the
Cranston plant as part of an overall consolidation of CIBA-GEIGY's chemical
manufacturing operations. As of May 1986, CIBA-GEIGY had ceased all chemical
manufacturing operations at the facility and began decommissioning and razing

the plant. Existing and former structures at the facility are shown on Figure 3-1.

As part of decommissioning and razing the facility, significant environmental
and waste management activities were conducted in accordance with (1) the
closure plan developed by CIBA-GEIGY and submitted to both the USEPA and the
Rhode Island Department of Environmental Management (RIDEM) in the RCRA
Part B Permit Application Submission, and (2) the Phase-Down Plan developed by
CIBA-GEIGY. Decommissioning included the removal of materials, residues, and
wastes, as well as the proper disposal of hazardous wastes. Decommissioning also

included cleaning (or otherwise preparing) equipment and structures for removal
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and/or demolition. Razing included refnoving and properly disposing of equipment
and fixtures, as well as demolition of buildings. Rubble was disposed of off-site at
an approved landfill. Usable equipment was sold.

The decommissioning and razing was performed and inspected by independent
contractors and carefully documented. Supporting documentation (1nclud1ng waste
manifest forms) was assembled and transmitted to the appropriate regulatory
agencies. After reviewing these documents and 'conducting the final closure
inspection, RIDEM determined that the facility has been closed as a storage
facility of hazardous waste. That determination was transmitted t6 CIBA-GEIGY
by letter (dated 13 August 1987 from the RIDEM Division of Air and Hazardous
Materials). |

This section described the history of the CIBA-GEIGY facility, including site
ownership, production operations conducted at the site (over time),
decommissioning of the site, and certification of facility closure. With this
facility history as background, the next section discusses the history of the RCRA
program activities (and related investigations) that have been or will be conducted
at the site.
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VOLUME 1 - CHAPTER 1| | l
CURRENT ASSESSMENT SUMMARY REPORT ‘

SECTION &
RCRA INVESTIGATION HISTORY

This section describes the stages of a Resource Conservation and Recovery
Act (RCRA) corrective action program in general, and the history of RCRA l
program activities at the CIBA-GEIGY facility in particular. '

4.1 STAGES OF A CORRECTIVE ACTION PROGRAM

A RCRA corrective action program applies to operating and closed facilities

‘regulated under Subtitle C (Hazardous Waste Management) of the RCRA, and
consists of four stages: |
I. RCRA Facility Assessment (RFA); . v .
2. RCRA Facility Investigation (RFD);
3.  Corrective Measures Study (CMS); and
4.  Corrective Measures Implementation (CMI).
Each of these stages is discussed briefly here. '
4.1.1 RCRA Facility Assessment (RFA) l
The major objectives of the RFA are to: '
0 identify and gather information on releases or potential releases;

) evaluate Solid Waste Management Units (SWMUs), other Areas of |
Concern (AOCs), and Media of Concern with respect to releases; and
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0 make preliminary determinations regarding Constituents of Concern and
the need for further investigation and/or action (including interim

measures).

Interim measures are designed to mitigate potential or actual releases that
could endanger human health and/or the environment. The need for interim
measures is evaluated during the entire corrective action program.

4.1.2 RCRA Facility Investigation (RFI)

The RFI1 characterizes the impact of known and/or potential releases that
were determined to require further action during the RFA. The RFI identifies the
types and concentrations of hazardous waste or hazardous constituents released,
the rate and direction at which the releases are migrating, and the distances over
which the releases have migrated.

The RFI includes the Public Health and Environmental Risk Evaluation
(PHERE). The PHERE is designed to identify the human populations and
environmental systems that may be impacted by Constituents of Concern
associated with the facility. Media Protection Standards (MPS) are then
established for the Media of Concern -- those media (e.g., soil, air, water) that
may have been impacted by the Constituents of Concern. The MPS are based on
applicable promulgated and non-promulgated requirements, standards, and
criteria, including health criteria evaluated in the PHERE, background levels, and
Alternate Concentration Limits (ACLs). The difference between the Media
Protection Standards and the existing conditions at the facility defines the
magnitude of the problems at the facility.

4.1.3 Corrective Measures Study (CMS) Proposal
In the CMS Proposal, corrective measures will be proposed to achieve the

Media Protection Standards. Information generated during the RFI will be used to
determine the need for corrective measures and to aid in selecting and

AM89-149A4 , 4-2 87X4660-1.00
29 March 1990



implementing those measures. The proposal will justify the selection of the

corrective measures that are recommended for study.
4.1.4 Corrective Measures Implementation (CMI)

The CMS Report will include an investigation and assessment of the proposed
corrective measures to meet the proposed Media Protection Standards. The
corrective measures are evaluated based on effectiveness, reliability, ease of
implementation, timeliness, and protectiveness of human health and the
environment. Reports will be submitted to the USEPA and RIDEM periodically
throughout the CMS.

4.2 HISTORY OF STUDY ACTIVITIES

The USEPA conducted the RCRA Facility Assessment (RFA) of the CIBA-
GEIGY facility in 1987, including the RFA preliminary review, a site
reconnaissance, and a sampling visit. Data collected by these tasks were used to
make initial determinations about releases and/or potential releases from SWMUs
and AQOCs, and their potential impact on Media of Concern. The results of the the
RFA appear in the "Final RFA Report, CIBA-GEIGY, RCRA Facility Assessment"
(dated 20 January 1988). This document is on file with the USEPA and CIBA-
GEIGY; the RFA is summarized in Section 6 of this Current Assessment Summary

Report.

CIBA-GEIGY conducted its own Preliminary Investigation of the facility in
1988. A Preliminary Investigation is not part of the RCRA corrective action
program and, in fact, is unique to this investigation. Work plans prepared for the
Preliminary Investigation were submitted to the USEPA for review prior to
implementing the work. However, because the Preliminary Investigation is not
part of a RCRA corrective action program, the USEPA did not formally review
and approve the CIBA-GEIGY work plan. The Preliminary Investigation was
designed to provide environmental setting and release characterization
information needed to negotiate a comprehensive and site-specific Administrative
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Order on Consent for the RCRA Facility Investigation. The Preliminary
Investigation included borings, soil sampling, and analysis of water samples from
piezometer and monitoring well installations. The Preliminary Investigation data
are on file with CIBA-GEIGY and are summarized in Sections 2 and 6 of this
Current Assessment Summary Report. B

In summary, one stage of the RCRA corrective action program -- the RFA --
has been completed. A supplementary investigation (i.e., the Preliminary
Investigation) also has been completed. Those investigations produced most of the
data currently available about the facility. Based on the data collected and
evaluated for the facility as part of the RCRA Facility Assessment and the
Preliminary Investigation, it is currently believed that interim measures are not
required.

On 30 September 1988, a draft Administrative Order on Consent
(No. 1-88-1088) was issued to CIBA-GEIGY by the USEPA. After several
negotiating sessions and the evaluation of public comments, the final
Administrative Order on Consent was issued by USEPA. That Order was signed by
CIBA-GEIGY on 9 June 1989 and became effective on 16 June 1989.

This section reviewed the four stages of an RCRA corrective action program
-- the Facility Assessment (RFA), Facility Investigation (RFI), Corrective
Measures Study (CMS), and Corrective Measures Implementation (CMI). It also
reviewed the history of RCRA program activities at the CIBA-GEIGY facility in
particular. The RFA was conducted in 1987; CIBA-GEIGY conducted a
Preliminary Investigation in 1988. This RCRA Investigation History, along with

the facility history presented in Section 3, provides a background for the next

section -- a review of the SWMUs, AOCs, and AAQIs at the facility.
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SECTION 5
SOLID WASTE MANAGEMENT UNITS, AREAS OF CONCERN,
AND ADDITIONAL AREAS OF INVESTIGATION

This section describes the Solid Waste Management Units (SWMUs), Areas of
Concern (AOCs), and Additional Areas of Investigation (AAOIs) at the CIBA-
GEIGY facility in Cranston, Rhode Island. Figures and tables for the SWMUs,
AQOCs, and AAOQIs are included at the end of this chapter.

Based on information submitted by CIBA-GEIGY to the USEPA and
information gathered by the USEPA (including the Facility Assessment), twelve
SWMUs and two AOCs have been identified at the facility. In the context of the
Facility Investigation, a SWMU is any unit which contained solid or hazardous
wastes from which hazardous wastes or a hazardous constituents could have
migrated. SWMUs include media (e.g., soil) into which known or suspected
hazardous wastes or constituents could have migrated. An AOC is an area at
which a release of hazardous waste or a hazardous constituent has been
identified. Information about the facility's SWMUs and AOCs is presented here
and summar'ized in Table 5-1. The locations of the SWMUs and AOCs, and the

media to be investigated for each, are shown on Figure 5-1.

CIBA-GEIGY has identified two Additional Areas of Investigation (AAQIs) for
completeness of study. No releases from those AAOIs are known but the potential
for a past release may have existed. The Additional Areas of Investigation have
been designated AAOI-15 (the Laboratory Building Waste Water Sump) and
AAOI-16 (the Maintenance Department Cleaning Area). Information on the AAOIs
also is presented here, summarized in Table 5-1, and shown on Figure 5-1.

AMS89-149A5 5-1 87X4660-1
29 March 1990




CIBA-GEIGY ceased all chemical manufacturing operations in May 1986 when
the plant was closed. The plant closure included the removal of materials and
residues, as well as the proper disposal of wastes and hazardous wastes. The
structures associated with. the SWMUs, AOCs, and AAOIs were dismantled.
Therefore, with the exception of the mound at SWMU-6 (Zinc Oxide/Soil Storage
Pile), there is no physical indication on-site about the nature ofl the SWMUs,
AQCs, and AAQIs.,

5.1 SOLID WASTE MANAGEMENT UNITS
Twelve SWMUs have been identified; each is described here.
5.1.1 SMWU-1: Hazardous Waste Storage Area

SWMU-1 was a hazardous waste storage area located on the Warwick side of
the river in the northeastern corner of the fenced property (see Figure 5-1).
SWMU-1 had a maximum storage capacity of 768 55-gallon drums, and typically
stored 300 to 400 drums at any given time. The hazardous waste storage area was
asphalt-lined, diked, and surrounded by a 6-foot high chain link fence; it was
42 feet by 58 feet with a 32-inch high concrete containment dike capable of
holding 48,000 gallons. The coordinates for the approximate center of SWMU-!
are 248,975 northing and 524,935 easting. (These coordinate values are in feet in
the Rhode Island grid system.)

SWMU-1 was used from 1981 through 1986 solely for storing various
hazardous wastes in drums (including flammable liquids and solids, corrosive
liquids and solids, organic mixtures and solids, non-hazardous organic mixtures,
and chloroform). SWMU-1 was decommissioned by OH Materials using the
standard operating procedures described in the Storage and Treatment Facility
Closure Plan (RCRA Part B Permit Application Submission, 1985). Closure of this
unit was verified by a professional engineer from Bechtel Naticnal Inc. The
closure was approved by the Rhode Island Department of Environmental
Management (RIDEM) in 1987. .
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SWMU-1 was decommissioned prior to the on-site sampling investigation.
Media of Concern were not sampled from this unit during either the Facility
Assessment or the Preliminary Investigation. 'No evidence of releases was
observed by the USEPA contractors during the Facility Assessment sampling
visit. The potential for exposure to any waste previously managed in the unit was
considered negligible by the USEPA contractors. There are no known releases
from this area. Investigation of this SWMU is not required by the Order.

5.1.2 SWMU-2: 6000-Gallon Hazardous Waste Storage Tank

SWMU-2 was a 6000-gallon hazardous waste storage tank located in the tank
farm adjacent to both the railroad tracks and Building 14 in the Production Area
(see Figure 5-1). The tank contained liquid hazardous waste mixtures generated at
the facility including process waste containing  acetone, toluene,
monochlorobenzene, isopropanol, naphtha, xylene, heptane, methanol, and water.
The carbon steel vertical tank was 8 feet in diameter and 17 feet high; it was
supported by a one-foot thick reinforced concrete slab, and was surrounded by a
secondary containment dike with a capacity of 8000 gallons. The coordinates for
the approximate location of the former hazardous waste storage tank are 249,130
northing and 523,860 easting.

Liquid hazardous wastes were transferred regularly from SWMU-2 to railroad
cars for off-site disposal. No releases from SWMU-2 were known or suspected
during its period of operation. The hazardous storage waste tank, including the
pumps and piping associated with loading the tank cars, was inspected regularly.
Drainage from the diked enclosure originally flowed to the facility's waste water
treatment plant. However, in compliance with federal hazardous waste storage
requirements, this pathway was sealed off; subsequently, water from the sump
within the dike was pumped out for disposal. _
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SWMU-2 was used from 1981 through 1986 (when the facility was
decommissioned). Closure of SWMU-2 was performed by OH Materials in 1986
using the standard operating procedures described in the Storage and Treatment
Facility Closure Plan (RCRA Part B Permit Application Submission, 1985).
Decommissioning of the unit was verified by a professional engineer from Bechtel
National, Inc. The closure was approved by RIDEM in 1987.

The media to be investigation for SWMU-2 are soil and ground water.
5.1.3 SWMU-3: 7500-Gallon, 90-Day Accumulation Tank

SWMU-3 was an above-ground 7500-gallon accumulation tank located in the
same tank farm as SWMU-2 (see Figure 5-1). The stainless steel accumulation
tank was used to store flammable liquids for periods less than 90 days. The
vertical tank was 8.5 feet in diameter and 17 feet high, and was enclosed (along
with three other tanks) by a containment dike having a capacity of 25,000
gallons. The coordinates for the approximate location of SWMU-3 are 249,110
northing and 523,890 easting. |

The accumulation tank operated during 1985 and 1986 (until the facility was
decommissioned). No releases were known or suspected duri'ng the period of
operation. Liquid wastes from SWMUs-2 and -3 were pumped into a 10,000-gallon
railroad car for weekly shipment to an off-site disposal facility. Approximately

260,000 gallons of non-RCRA-regulated wastes were loaded each year.

Closure of SWMU-3 was performed by OH Materials in 1986 using the
standard operating procedures described in the Storage and Treatment Facility
Closure Plan (RCRA Part B Application Submission, 1985). Decommissioning was
verified by a professional engineer from Bechtel National Inc. The closure of
SWMU-3 was approved by RIDEM in 1987.

The media to be investigated for SWMU-3 are soil and ground water,
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5.1.4 SMWU-4: Trash Compactor Station

SWMU-4 was a trash compactor station located on a concrete pad (21 by 36
feet) north of Building 27 in the Production Area (see Figure 5-1). Two
compactors of 30 and 55 cubic yards' capacity handled packaging material, waste
paper, and washed fiber drums. The pad area drained to the on-site waste water
treatment plant. The coordinates for the approximate center of the trash
compactor station are 249,050 northing and 524,010 easting. The compactors
operated from 1972 to 1986 and were in good physical condition during their
period of operation.

There were no known releases from this area, nor are releases suspected.
Any releases from a compactor would have collected at the drainage sump for the
pad and then flowed to the waste water treatment plant. Media of Concern were
not identified during the Facility Assessment or the Preliminary Investigation and
are not identified in the Order.

5.1.5 SWMU-5: River Sediment Storage Area

‘SWMU-5 was a storage area for river bed sediment. In 1971, sediment was
dredged from the Pawtuxet River from the reach between the Production Area's
pedestrian and vehicular bridges. Dredging took place as part of the removal of
the original cofferdam/waste water outfall. The sediment was stockpiled in the
Warwick Area. Approximately 6630 cubic yards of sediment were stockpiled until
December 1976, when the material was removed from the facility. The area was
brought back to grade in 1977 as part of the flood plain restoration required under
the Wetlands Act to'permit construction of the waste water equalization tanks at
the CIBA-GEIGY waste water treatment plant. The stockpile occupied an
irregularly shaped area. Historical maps and other documents do not provide
definitive information on the shape and exact location of SWMU-5. The
coordinates for the approximate center of the former sediment pile are 249,020
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northing and 525,220 easting. The approximate size of the sediment pile is shown
on Figure 5-1. '

Since the river sediment stockpile was removed before the plant was
decommissioned, decommissioning activities did not affect SWMU-5. However,

the potential for a release existed before the sediment stockpile was removed.
The media to be investigated for SWMU-5 are soil and ground water.
5.1.6 SWMU-6: Zinc Oxide/Soil Pile

- SWMU-6 is a soil pile containing residues of zinc oxide. In the late 1960s,
zinc oxide spilled from a broken rail car containing 140,000 pounds of zinc oxide
that was on the siding near Buildings 32 and 33 in the Warwick Area. The spilled
zinc oxide was transferred to another rail car. Although most of the spill was
cleaned up, some residue remained. Paved areas were swept as part of normal
plant maintenance. After the spill, road sweepings from in and around the
railroad spur in the Warwick Area contained some zinc oxide residue. Those
sweepings were used to form a drainage berm (soil pile) at the current location of
SWMU-6 (see Figure 5-1).

The soil pile was not removed during decommissioning activities and remains
on-site. The soil pile, approximately 50 feet long by 7 feet wide by 2 feet high,
contains about 25 cubic yards of material. Visually, the pile contains about 10
percent zinc oxide and can be identified by the lack of vegetative growth. The
coordinates for the approximate center of SWMU-6 are 248,920 northing and
524,615 easting

The medium to be investigated for SWMU-6 is soil.
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5.1.7 SWMU-7: Chlorosulfonic Acid Spill Area

SWMU-7 was an area where, in 1961, approximately 500 gallons of
chlorosulfonic acid were spilled from a trailer truck. The spill area was about
10 feet wide by 20 feet long (see Figure 5-1). Soils within the spill area were
neutralized and subsequently excavated to accommodate new tank farm
foundations in the Production Area. Little more is known about the chlorosulfonic
acid release at SWMU-7. For example, it is not known.what was used to
neutralize the spill or how much soil was removed. The coordinates for the
approximate center of SWMU-7 are 249,080 northing and 523,955 easting.

The media to be investigated for SWMU-7 are soil and ground water.
5.1.8 SMWU-8: Prussian Blue Spill Area

SWMU-8 was an area where Prussian Blue was spilled. Blue-stained soil was
excavated in 1961 to construct the foundation for a new tank farm. No
~ information exists regarding the release at SWMU-8. However, it is believed that
blue soil was first noticed around 1956. Approximately 300 cubic yards of soil
were removed and replaced with new fill for the storage tank foundation. In the
1960s, during the installation of the waste water piping system, another quantity
of blue stained soil was excavated just east of Building 24. The quantity of soil
excavated is not known. The approximate center of SWMU-8 is 248,975 northing
and 523,990 easting.

The media to be investigated for SWMU-8 are soil and ground water.
5.1.9 SWMU-9: Waste Water Pipeline Break — Warwick Area
SWMU-9 was a break in a waste water pipeline in the Warwick Area. On

12 January 1982, a break in the main raw waste water transfer pipeline (on the

Warwick property) leading to the facility's waste water treatment plant resulted
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in a discharge to the Pawtuxet River (see Fiéure 5—1). Remedial measures were
taken to reduce flow in the ‘lines and permit repairs.  Approximately
24,000 gallons of raw waste water escaped over four hours. The raw waste water
entered the surface water runoff catchment system and discharged into the
Pawtuxet River via Outfall Number 004. The coordinates for the approximate
location of SWMU-9 are 249,010 northing and 524,840 easting.

Laboratory analysis of the material spilled or the media impacted was not
performed after the release. The influent to the waste water treatment plant
typically contained halogenated and non-halogenated solvents and other organic
compounds (e.g., materials routinely used in the chemical manufacturing
process). The pH of the discharge varied from 4 to 12. The pH of the river both
upstream and downstream of the discharge was measured by CIBA-GEIGY
personnel; both readings had a pH of 6. The spill resulted in a period of bypass
under the facility's NPDES permit. '

The media to be investigated for SWMU-9 are soil, ground water, sediment
and surface water.

5.1.10 SWMU-10: Waste Water Pipeline Break — Waste Water Treatment Area

SWMU-10 was a break in a waste water pipeline in the Waste Water
Treatment Area. On 7 September 1983, an underground pipeline feeding one of
three equalization tanks ruptured in the Waste Water Treatment Area (see
Figure 5-1). Pre-treated neutralized waste water from the equalization tanks
normally passed through a clarifier before discharging to the Cranston publicélly
owned treatment works (POTW). The break occurred at a "Y" splice located
before the equalization tanks and five feet below the ground surface. About
40,000 gallons of waste water escaped in the 50-minute period before the flow
could be shut off. The discharge flowed east around the 1.5 million gallon
equalization tank, into a small pond, and then diverted to the Pawtuxet River.
The coordinates for the approximate location of SWMU-10 are 249,575 northing
and 524,955 easting.
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The pH of the released waste water was 8.5; the chemical oxyg‘en demand
(COD) was 1010 ppm. This discharge contained acetone (31 pounds), isopropyl
alcohol (45 pounds), toluene (7 pounds), xylene (1.7 pounds), zinc (0.25 pounds), and
nitrobenzene (0.125 pounds). On the day of the release, surface water samples of
the river were collected by RIDEM. Toluene was detected in both the upstream
(1.1 ppm) and downstream (2.0 ppm) samples.

The media to be investigated for SWMU-10 are soil, ground water, sediment,
and surface water.

5.1.11 SWMU-11: Toluene Waste Water Release

SWMU-11 was a subsurface sump where toluene was spilled. Building 11, a
facility production building, was razed in October 1983 (see Figure 5-1). During
demolition, ground water samples taken from beneath the building's sump
contained low concentrations (less than | ppm) of toluene. The subsurface sump --
SWMU-11 — was made of concrete, had a capacity of 300 gallons, and functioned
as a waste water reservoir. CIBA-GEIGY estimated that the toluene loss was
between 9 and 90 pounds (based on normal building flow conditions and the
probable concentration of toluene in the waste stream). Toluene was a primary
organic solvent used in the facility's manufacturing processes. The coordinates
for the approximate location of the Building 11 sump are 248,990 northing and
523,770 easting.

The media to be investigated for SWMU-11 are soil and ground water.
5.1.12 SWMU-12: Waste Water Treatment Plant
SWMU-12 was a waste water treatment plant (including trickling towers) that

was used during facility operations to treat large volumes of waste water and to

minimize the environmental impact of water discharged to the Pawtuxet River
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(see Figure 5-1). CIBA-GEIGY was issued a NPDES permit (RI 0001171) in 1974 to
construct and operate the plant. SWMU-12 began operation in November 1970 and
continued through July 1983 under the US Clean Water Act limitations. In July
1983, CIBA-GEIGY was connected to the Cranston POTW. After the tie-in,
process water was pre-treated and analyzed before being discharged to the city's
POTW. SWMU-12 operated until the facility was decommissiond and razed in
1986.

Releases of waste water from SWMU-12 occurred periodically before the tie-
in to the Cranston POTW was complete. Biological trickling towers were used at
the facility from 1970 until 1983. Periodic sump overflows from these towers
resulted in discharges to the rivér. Influént to the trickling towers routinely
contained volatile and semi-volatile organic compounds. Additional releases from
SWMU-12 also have been documented, including discharges that -exceeded the
NPDES permit requirements. Discharges exceeding the permitted maximum have
been reported for zinc, BOD, and phenols. For two releases, compounds not
identified in the NPDES permit (e.g., chloroform) were discharged to the river.
The coordinates for the approximate center of the trickling tower are 249,405
northing and 525,015 easting.

The media to be investigated for SWMU-12 are soil, ground water, sediment,
and surface water.

5.2 AREAS OF CONCERN
Two AOCs havg been identified and are described here.
5.2.1 AOC-13: Prgcess Building Area
Chemicalv manufacturing took place at the site from 1930 to 1986. Alrose

Chemical Company, Geigy Chemical Company, and CIBA-GEIGY--Corporation

owned and operated chemical manufacturing operations during that time. Only
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limited information is available about the operations and processes conducted by
Alrose Chemical and Geigy Chemical. Most of the chemical manufacturing
operations were located in the southern half of the Production Area (see
Figure 5-1). This entire area (which encompasses several SWMUs) has been
identified as AOC-13. All of the structures in this area have been razed and much
of the area has been regraded.

The media to be investigated for AOC-13 are soil and ground water.
5.2.2 AOC 14: Atlantic. Tubing and Rubber Company Property

In 1981, CIBA-GEIGY purchased 23 acres of property adjoining the site in
Cranston, Rhode Island from the Atlantic Tubing and Rubber Company. This
property -- AOC-l14 -- is located to the ‘west of the Production Area (see
Figure 5-1). All buildings on the AOC-14 property have been razed and CIBA-
GEIGY has not used or redeveloped the land. CIBA-GEIGY has no records of the
hazardous waste ‘usage/management activities conducted by the Atlantic Tubing
and Rubber Compvany. No SWMUs are known at AOC-14, Investigation of AOC-14
is not required by the Order. |

5.3 ADDITIONAL AREAS OF INVESTIGATION
Two AAQIs have been identified and are described here.
5.3.1 AAOQI-15: Laboratory Waste Water Sump

AAOQI-15 is a waste water sump located in the northern end of former
Building 20, a laboratory building (see Figure 5-1). The graVity sump was used
during normal operations in the laboratory building, and drained to sanitary sewer
lines that discharged to the Cranston POTW. The coordinates for the approximate
location of AAQI-15 are 249,695 northing and 523,930 easting.
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The media to be investigated for AAOI-15 are soil and ground water.
5.3.2 AAOQI-16: Maintenance Department Cleaning Area

AAOQI-16 is the maintenance department cleaning area that was located near
the southwest corner of former Building 23 (see Figure 5-1). Production
machinery (such as portable filters) were brought to this area and steam cleaned.
Rinse water was not collected and probably drained to the nearby surface water
catch basin. The coordinates for the approximate location of AAOI-16 are
248,570 northing and 524,670 easting.

The media to be investigated for AAQI-16 are soil and ground water.
This section reviewed the twelve SWMUs, the two AOCs, and the two AAOIs

at the CIBA-GEIGY facility. The history, physical characteristics, operation and

usage, and closure or demolition of every unit or area was described, as well as

" the nature of wastes pertinent to each. The next section discusses the analytical

data available for each of these units or areas.
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CURRENT ASSESSMENT SUMMARY REPORT
SECTION 6
DISCUSSION OF ANALYTICAL DATA

This section discusses the analytical data for the facility that were obtained
during the Facility Assessment and the Preliminary Investigation. The purpose and
objectives of the Facility Assessment were discussed in Section 4. The purpose
and objectives of the Preliminary Investigation conducted by CIBA-GEIGY were
to: (1) collect and analyze a limited number of on-site soil and ground water
samples on a reconnaissance level; (2) verify and augment the sampling and
analysis program implemented as part of the Facility Assessment; (3) provide data
on the site's hydrogeology; and, (4) to aid in developing a Facility Investigation
Proposal. The data used in this proposal are for screening purposes only and are
not intended to replace or serve as a comprehensive round as defined in the
Order. Tables and figures pertaining to the analytiéal data are included at the end

of this chapter.
6.1 DATA EVALUATION

The Facility Assessment analytical data from on-site locations, off-site
locations, and the Pawtuxet River, are reviewed and presented here. These data
were included in the RCRA Facility Assessment Report and summarized in the
"Findings of Fact" section in the Order. Therefore, CIBA-GEIGY has assumed
that the USEPA believes the data to be representative of site conditions.

CIBA-GEIGY does not propose further validation of the Facility Assessment
data or evaluating quality assurance/quality control associated with the Facility
Assessment because such work is beyond the scope of the Facility Investigation
Proposal. Instead, CIBA-GEIGY offers the following comments regarding the
Facility Assessment. A summary of the analytical results generated during the
conduct of the Facility Investigation is also provided.
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The Facility Assessmer_)t, conducted by Versar, Inc., did not document
sampling methodologies. Therefore, CIBA-GEIGY could not evaluate this critical
step in the sampling and analysis program. CIBA-GEIGY understands that the
Facility Assessment monitoring wells and piezometers do--not- meet RCRA
requirements (i.e., they were not drilled and installed with a sand pack, seal, and
grout). Instead, they were emplaced in test pit excavations which were then
backfilled. Consequently, CIBA-GEIGY views the ground water analytical data
from the Facility Assessment as qualitative rather than quantitative, and views
the concentrations reported suggesting a range of probable values.

The Preliminary Investigation analytical data were validated according to the
methodologies required by the USEPA for contract laboratory programs. Some
quality control problems associated with the laboratory were discovered during
validation. The Preliminary Investigation analytical data summarized here include

only data that have been validated. The data validation is on file with
CIBA-GEIGY. '

The quality assurance/quality control protocol implemented in the
Preliminary Investigation are described in the work plan entitled "Preliminary .
RCRA Facility Investigation." The work plan is on file with the USEPA and with
CIBA-GEIGY. The USEPA did not formally act on that proposal.

6.2 FACILITY ASSESSMENT ON-SITE CHARACTERIZATION g

On-site sampling and analysis of ground water and soil were conducted as part
of the Facility Assessment (Versar, Inc., 1988). Eight ground water samples were
analyzed for metals, volatile and semi-volatile organic compounds, and
pgsticides/PCBs. The results of these analyses are summarized in Table 6-1. The

distribution of the ground water samples (using the USEPA sample designations),
was as follows:

o Production Area - GW-1; GW-2; GW-2A; GW-3; GW-4; GW-5;
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o Warwick Area - GW-8; and,
) Waste Water Treatment Area - GW-6.

The sampling locations are shown on Figure 6-1. The samples were obtained
from piezometers installed in backfilled test pit excavations. The piezometers
were not installed according to RCRA specifications (which require drilling into
undisturbed soil).  Nonetheless, the piezometer installations were deemed
acceptable by‘ the USEPA for the Facility Assessment sampling. However,
because of these installation conditions, the precision of the ground water data
from the Facility Assessment is regarded as qualitative rather than quantitative,
and the reported concentrations are viewed as suggesting the range of actual

values.

Five subsurface soil samples were collected at depths ranging from | to 3
feet. All five samples were analyzed for volatile and semi-volatile organics,
pesticides, and PCBs. Two of these samples also were analyzed for metals. The
USEPA and CIBA-GEIGY condu'cted- their analyses of the soil samples
independently. The results of the independent analyses of these split soil samples
are summarized in Table 6-2. The sampling locations associated with the Facility
Assessment are shown on Figure 6-1. The distribution of soil samples (using the
USEPA sample designations) was as follows:

o) Production Area - SS-1; SS-1A; SS-2
o Warwick Area - SS-3; and
o  Off-site Area - BG-1.

Soil and ground water sampling locations, and summaries of the analytical

results from these samples, are shown on Figures 6-2 and 6-3.
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6.2.1 Production Area

During the'conduct of the Faﬂcility Assessment, three soil sarﬁples and six
ground water samples were collected from the Production Area. The soil samples
were analyzed for volatile and semi-volatile organics, pestici‘des; and PCBs. The
ground water samples were analyzed for metals, volatile and semi-volatile
organics, pesticides, and PCBs.

Analytical results for the soil samples indicate that low levels (6.4 ppm and
1.7 ppm) of polynuclear aromatic hydrocarbons (PAHs) were detected in SS-1 and
SS-1A, respectively. Phthalate esters also were detected at trace concentrations
(1.4 ppm and 0.1 ppm) in those samples. All other compounds analyzed either
were not detected or were found at concentrations near the method detection
limits.

Ground water samples collected from the Production Area contained levels of
benzene, toluene, ethylbenzene, and xylene (BTEX) that ranged from not detected
(GW-4) to 1342 ppb (GW-2). Detectable levels of chiorinated volatiles ranged
from 2 ppb (GW-1) to 1811 ppb (GW-5). Chlorinated volatiles were not detected in
GW-4. Metals were detected at or near primary or secondary drinking water
standards in most ground water samples. Elevated levels of manganese, zinc, and
arsenic were detected in several of the Production Area monitoring wells. Other
compounds (such as semi-volatiles, pesticides, and PCBs) were detected at or near
the method detection limits.

6.2.2 Waste Water Treatment Area
Only one ground water sample, GW-6, was collected from the Waste Water
Treatment Area during the Facility Assessment. Analytical results indicate that

no BTEX, semi-volatile organics, pesticides, or PCBs were detected. Except for
manganese (5470 ppb), all metals were detected below drinking water standards.
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6.2.3 Warwick Area

One soil sample (SS-3) and one ground water sample (GW-8) were collected
from the Warwick Area. No detectable levels of BTEX, semi-volatile organics,
pesticides, or PCBs were found in the ground water sample. Except for
manganese (5360 ppb), metals were detected below drinking water standards.
Sample SS-3 contained 3.2 ppm arochlor-1254 (PCB). However, no detectable
levels of volatile or semi-volatile organics or pesticides were found.
Concentrations of metals were slightly elevated, but were fairly consistent with

concentrations typica1>in urban environments.
6.3 PRELIMINARY INVESTIGATION ON-SITE CHARACTERIZATION

The Preliminary Investigation conducted by CIBA-GEIGY included analysis of
soil and ground water samples from the three on-site study areas (i.e., the
Production Area, the Waste Water Treatment Area, and the Warwick Area).
These samples were analyzed for Targeted Compound List parameters plus a
30-compound library search (i.e., TCL+30). One soil sample and one ground water
sample from each of the three on-site study areas was analyzed for Appendix IX
parameters. An additional Appendix IX analysis was performed on one surficial
soil sample from the Warwick Area. The sampling and analysis program
implemented as part of the Preliminary Investigation is summarized in Table 6-3.
Five surficial soil samples, nine subsurface soil samples from borings and ten
ground water samples from newly installed monitoring wells were collected. Field
blank samples and trip blank samples were also analyzed (Tables 6-4 and 6-5,
respectively). The sampling locations associated with the Preliminary

Investigation are also shown on Figure 6-1.
6.3.1 Production Area

In the Production Area, five soil samples and six ground water samples were

collected and analyzed. Most of the buildings in the Production Area have been
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razed and the area has been regraded, so only subsurface soil samples were
collected. Subsurface soil samples were obtained from bor'ings advanced in order
to install the monitoring wells. Generally, those samples were taken from vertical
intervals that span the water table. One sample (from monitoring well MW-5S)
was taken from just above the water table. Four of the six monitoring wells in the
Production Area were installed downgradient of the SWMUS, the AQOCs, and the
location of the former manufacturing buildings. Those wells are adjaéent to the
bulkhead along the Pawtuxet River and include MW-1S, MW-1D, MW-2S, and
MW-3S. Monitoring well MW-1S is screened across the fill; MW-1D" is screened
across the lower unconsolidated deposits. MW-2S is screened across the fill;
MW-35 is screened across the fill and the upper unconsolidated deposits.
Monitoring well MW-4S, installed to investigate soil and ground water quality near
SWMU-II, iIs screened across the fill and the upper unconsolidated deposits.
Monitoring well MW-5S, located in the northern section of the Production Area, is
an upgradient (background) well which is screened across the upper unconsolidated
deposits. The Preliminary Investigation anélytical data for the Production Area
soil and ground water samples are summarized in Tables 6-6, 6-7, 6-8, 6-9, and
6-10, in Figures 6-2 and 6-3, and are discussed next.

Soil

Volatile Organic Compounds. The highest concentrations of volatile organic
compounds (VOCs) were detected in samples MW-1D (58.8 ppm total VOC), and
MW-2S (9.5 ppm total VOC) which were located on the northern banks of the
Pawtuxet River. The bulk of these totals consisted of BTEX and chlorinated
volatiles. Other volatile organic compounds detected in these samples included
acetone, which was detected .in both samples (MW-1D and MW-2S) at
concentrations of 2.9 ppm.and 0.064 ppm, respectively. The remaining samples
contained less than 0.2 ppm total VOC.

Semi-Volatile Compounds. Total semi-volatile concentrations in soil
collected from the Production Area ranged from 0.1 ppm (MW-5S) to 85.5 ppm
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(MW-1D). Polynuclear aromatic hydrocarbons (PAHs) constituted essentially all
the compounds detected in the entire semi-volatile fraction for all the samples
analyzed. The highest concentrations were associated with the borings adjacent
to the Pawtuxet River (MW-1D and MW-2S). Total concentrations of semi-volatile
compounds for samples MW-3S, MW-4S, and MW-5S were less than 5 ppm. Sample
MW-2S contained elevated levels (43.7 ppm) of total semi-volatile tentatively
identified compounds (TICs). Phenolic compounds constituted essentially all
compounds detected in the library search for MW-2S. Sample MW-4S also
contained elevated levels of TICs (11.3 ppm). Samples MW-3S and MW-5S
contained 4.3 ppm and 2.0 ppm of TICs, respectively.

Metals. Concentrations of trace metals (e.g., arsenic, chromium, lead,
mercury, selenium) were low and generally consistent with concentrations typical
in urban environments. The metals found in Production Area soil samples are
summarized in Table 6-10.

Pesticides/PCBs. Sample MW-2S contained 3.3 ppm arochlor-1248 (PCB).
PCBs were not detected in any other Production Area soil sample. Pesticides
were detected in only one sample, MW-1D, at a concentration of 2.6 ppm.

Ground Water

Volatile Organic Compounds. Benzene, toluene, ethylbenzene, and xylene
were detected in monitoring well MW-1S (located south of the production
facilities) at a total concentration of 9994 ppb. Toluene also was detected in
monitoring wells MW-1S, MW-2S, and MW-4S at concentrations of 130 ppb, 4300
ppb and 39,000 ppb, respectively. These three wells also contained significant
concentrations of chlorobenzene (ranging from 300 ppb to 33,000 ppb). In
addition, MW-2S contained 35,000 ppb of 1,2-dichioroethenes (total). Sample MW-
4S also contained 2400 ppb of a chloromethyl benzene isomer. Samples collected
near the Pawtuxet River contained relatively high concentrations compared to

samples from other Production Area monitoring wells. In samples MW-1D,
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MW-3S, and MW-5D, total volatile organic compounds ranged from not detected to
7 ppb.

Semi-Volatile Compounds. The acid extractable compounds comprise a
significant portion of the semi-volatile compounds detected in samples MW-1S,
MW-2S, and MW-4S. The total concentrations of acid extractables ranged from
172 ppb (MW-1S) to 588 ppb (MW-4); none were detected at MW-1D, MW-3S, or
MW-5S. Other semi-volatile subfractions detected consisted of PAH compounds,
phthalate esters, and dichlorobenzenes. The PAH concentrations ranged from 14
ppb (MW-3S) to 211 ppb (MW-2S); none were detected at MW-1S, MW-1D, or MW-
5S.  The phthalate esters were detected in all wells; the three highest
concentrations were 240 ppb (MW-3S), 170 ppb (MW-5S), and 115 ppb (MW-1S). All
of these readings were associated with blank contamination. Dichlorobenzenes
(predominantly the 1,2 isomer) were detected at MW-2S (286 ppb) and at MW-4S
(51 ppb). Elevated levels of TICs were detected in the library search of all
samples except MW-1Dj; concentrations ranged from 193 ppb to 4812 ppb.

Metals. In the Production Area, iron, manganese, and lead concentrations
exceeded primary or secondary drinking water standards. Iron concentrations
ranged from 4260 ppb (MW-1S) to 71,500 ppb (MW-4S). The secondary drinking
water standard for iron was exceeded at all well locations. Manganese
concentrations ranged from 445 ppb (MW-2S) to 5050 ppb (MW-1D) with all
locations exceeding the secondary drinking water standards. Lead concentrations
exceeded the primary standard at well MW-4S (59 ppb) and at MW-2S (192 ppb).
All other metals were below drinking water standards in all Production Area
monitoring wells. '

Pesticides/PCBs. Sample MW-5S contained 5.5 ppb chlorodane (pesticide)
Pesticides or PCBs were not detected in any other Production Area ground water

sample.
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Production Area Summary

Most of the organic Constituents of Concern observed in soil and ground

water samples were consistent with the materials used during facility operations.

However, PAH concentrations appear to be more consistent with an urban.

environment. Polynuclear aromatic hydrocarbon levels downgradient
(topographically and hydrologically) of the railroad were higher than at any other
area on the property. It may be that the ballast used along these lines or
creosoted railroad ties at least partially contributed to the levels of PAHs found

in soil and ground. water samples.

Iron, manganese and lead concentrations exceeded federal primary or
secondary drinking water standards at several of the monitoring wells located in
the Production Area. However, ground water is not used as a domestic source in
the vicinity of the CIBA-GEIGY facility. Further, the metals observed in ground
water samples occur naturally and their presence in ground water does not
necessarily indicate a release. The presence and concentrations of metals need to

be compared to natural background conditions.

Volatile organic constituents detected in soil and ground water samples
collected from the Production Area were consistent with the materials used
during past facility operations. However, PAH concentrations detected in soil and
ground water samples cannot be attributed solely to past facility operations. It is
possible that the railroad ties may have partially contributed to the PAH levels
detected in soil and ground water samples. Other off-site sources upwind may
have also been partially responsible. Another possibility is that spilled solvents
may have dissolved macadam sometime in the past. Levels of iron and manganese
were detected above the federal primary drinking- water standards in all
monitoring wells installed in the Production Area.
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6.3.2 Waste Water Treatment Area

In the Waste Water Treatment Area, three soil and three ground water
samples were collected and analyzed. The area has been affected by demolition
and regrading activities, so only subsurface‘ soil samples were-obtained during the

'Preliminary Investigation. Two of the soil samples were taken from just above the

water table and one soil sample was taken from the vertical interval that spans
the water table. Two of the three monitoring wells (MW-7S and MW-8S) serve as
downgradient wells and are located adjacent to the Pawtuxet River. One
monitoring well, MW-9S, was installed to investigate upgradient conditions
associated with SWMU-10, in particular, and with the Waste Water Treatment
Area, in general. The Preliminary Investigation analytical data for the Waste
Water Treatment Area are summarized in Tables 6-6, 6-9, 6-11, 6-12, and 6-13.

Soil

Volatile Organic Compounds. In the Waste Water Treatment Area, volatile
organic compoundsl were very low (<1 ppm)-or not detected. Toluene, acetone, and
total chlorinated volatiles were detected in sample MW-7S at concentrations of
0.003 ppm, 0.015 ppm and 0.027, ppm respectively. Toluene also was detected in
sample MW-9S (0.023 ppm), but this sample was associated with blank
contamination. At location MW-8S, the only detected VOC was 1,l,I-
trichloroethane (0.009 ppm).

Semi-Volatile Compounds. Low concentraﬁoﬁs (well below 10 ppm) of semi-
volatile compounds were found in soil samples. Polynuclear aromatic hydrocarbons
were detected at MW-7S (1.50 ppm total PAH) and MW-8S (0.048 ppm total
PAH). PAH compounds detected included fluoranthene, phenanthrene, and
pyrene. Other semi-volatile compounds detected included phthalate esters, which
were detected at MW-8S (0.80 ppm total phthalates) and MW-9S (2.17 ppm total
phthalates). |
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Metals. Concentrations of trace metals (e.g., arsenic, chromium, lead,
mercury, selenium) were low and generally were consistent with concentrations
typical in urban environments. The metals found in Waste Water Treatment Area

soil samples are summarized in Table 6-11.

Pesticides/PCBs. Pesticides ‘detected in MW-7S included alpha-chlordane,
gamma-chlordane, dieldrin, 4,4'-DDE (and its metabolite 4,4'-DDD) at levels of
0.672 ppm, total. No other pesticides or PCBs were detected in the Waste Water
Treatment Area soil samples, Octachlorodibenzo-p-dioxin also was detected in
MW-7S at 0.22 ppb. ' |

Ground Water

Volatile Organic Compounds. Volatile aromatic compounds (specifically,
BTEX compounds, toluene, and xylene) were detected in low concentrations in
only the MW-9S sample; the toluene concentration was 3 ppb and the total xylene
concentration was 6 ppb. Chlorinated volatile compounds were detected in
samples MW-8S, MW-9S, and the MW-9S duplicate (DUP). Methylerie chloride was
detected at 10,000 ppb in sample MW-8S, at 4 ppb in MW-9S, and at 50 ppb in the
MW-9S duplicate. Other chlorinated volatiles detected in MW-8S included 1,2-
dichloropropane (83 ppb) and 1,1,1-trichloroethane (470 ppb). '

Semi-Volatiles Compounds. Semi-volatile organic compounds that were
detected were at concentrations below 50 ppb. Polynuclear aromatic
hydrocarbons were detected in sample MW-8S at a total concentration of 18 ppb.
Bis (2-ethylhexyl) phthalate was detected in all four ground water samples. The
concentrations ranged from 2 ppb (MW-9 DUP) to 43 ppb (MW-8S). (Frequently,

this compound is a laboratory artifact).

Metals. All iron and manganese concentrations exceeded federal secondary
drinking water standards. The iron concentrations ranged from 3680 ppb (MW-9S)
to 35,800 ppb (MW-8S). The manganese concentrations ranged from 1160 ppb
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(MW-75S) to 4100 ppb (MW-8S). Cyanide was not detected in any of the monitoring
wells. Chromium concentrations ranged from 11.6 ppb (MW-9S) to 62.4 (MW-8S).

Pesticides/PCBs. Neither pesticides nor PCBs were detected in any of the
Waste Water Treatment Area ground water sample.

Waste Water Treatment Area Summary

A limited environmental characterization was implemented in the Waste
Water Treatment Area as part of the Preliminary Investigation. Only three soil
samples and three ground water samples were collected in this study. Analytical
results for the soil samples indicated that levels of volatile and semi-volatile
organic constituents were approximately equal between the boring upgradient
(both topographically and hydrologically), MW-9S, and the borings downgradient,
MW-7S and MW-8S.

Analytical results for the ground water samples generally displayed a pattern
similar to that of the soil sample results. Volatile and semi-volatile organic
constituents, except chlorinated volatiles, were detected at approximately the
same levels in the upgradient monitoring well (MW-9S) and the downgradient
monitoring wells (MW-7S and MW-8S). However, analytical results for metals in
the ground water samples do not seem to display a pattern similar to that for
volatile and semi-volatile organic constituents. Iron concentrations were detected

at higher levels in the downgradient monitoring wells than in the upgradient well.

‘Manganese concentrations were relatively similar in all three monitoring wells.

Soil and ground water collected for the Waste Water Treatment Are‘a‘
displayed very low levels of volatile and semi-volatile organic constituents.
Further, the analytical results were similar between the (topographically and
hydrologically) upgradient monitoring well and the downgradient monitoring wells,
suggesting that the levels detected may be regional and not site-specific. The
exception to this is iron, which was detected at Higher coﬁcentrations
downgradient than upgradient.
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6.3.3 Warwick Area

The eastern section of the Warwick Area has not- been affected by demolition
activities, Consequently, surficial soil samples were collected to investigate
SWMU-5 and SWMU-6. At SWMU-5, four soil samples were collected (one sample
per quadrant). At SWMU-6, one soil sample was collected. Additionally, one
shallow monitoring well (MW-6S), screened across the upper unconsolidated
deposits, was installed at SWMU-5 to evaluate ground water quality. A subsurface
soil sample was collected from the soil boring advanced for the installation of
MW-6S. The Preliminary Investigation analytical data for the Warwick Area are
summarized in Tables 6-6, 6-9, 6-14, 6-15, and 6-16.

Soil

Volatile Organic Compounds. Volatile organics either were detected in low
concentrations (i.e., well below 1 ppm), or were not detected, in soil samples from
the Warwick Area. Analysis of the soil from MW-6S detected no VOCs except for
2-butanone, which was detected at 0.003 ppm and was associated with method
blank contamination. Ethylbenzene and toluene were the only BTEX.compounds
detected in soil samples - RS-1, RS-2 and RS-5. Toluene was detected at three
locations - RS-1 (0.001 ppm), RS-2 (0.007 ppm), and RS-5 (0.005 ppm) - while
ethylbenzene was detected only at location RS-2 (0.001 ppm). Chlorinated
volatiles that were detected included methylene chloride (RS-2, RS-3, RS-4),
chlorobenzene (RS-5), trichloroethylene (RS-5), and tetrachloroethylene and 1,1,1-
trichloroethane (RS-1, RS-2). The highest chlorinated volatile concentration
detected was 0.013 ppm for tetrachloroethylene (RS-2). Acetone was detected at
a concentration of 0.009 ppm (only at RS-2).

Semi-Volatile Compounds. Polynuclear aromatic hydrocarbons were detected
at all locations, with total concentrations ranging from 0.2 ppm to 35.5 ppm. The
three highest concentrations of PAH compounds were detected in sample RS-2 for
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‘phenanthrene (3.8 ppm), pyrene (6.5 ppm), and fluoranthene (6.5 ppm). The

common laboratory contaminant bis (2-ethylhexyl) phthalate was detected in all
1-foot depth samples (RS-1 through RS-5). The concentrations ranged from 0.11
ppm (RS-1) to 0.69 ppm (RS-5). Essentially, all phthalate results were artifacts
associated with method blank contamination. Other semi-volatile compounds
detected included polychlorinated biphenyl PCB-1254 at concentrations of 0.98
ppm (RS-4) and 2.5 ppm (RS-5). No other semi-volatile organics were detected
above | ppm. Other reported detections include bis (2-chloroethyl) ether at 0.084
ppm (RS-2) and dibenzofuran at 0.15 ppm (RS-2), 0.1 ppm (RS-3), and 0.014 ppm
(RS-4).

Metals. Concentrations of trace metals (e.g., arsenic, chromium, lead,
mercury, selenium) were low and generally were consistent with concentrations
typical in urban environments. The metals found in Warwick Area soil samples are
summarized in Table 6-13.

Pesticides/PCBs. Arochlor-1254 (PCB) was detected at concentrations of
0.98 ppm and 2.5 ppm in samples RS-4 and RS-5, respectively. PCBs were not
detected in any other Warwick Area soil samples. Only samples RS-3 and RS-4
contained detectable levels of pesticides. Chlordane was detected at 0.29 ppm
and 0.59 ppm in samples RS-3 and RS-4, respectively.

Ground Water

Volatile Organic Compounds. Toluene and methylene chloridé, frequently
laboratory artifacts, were detected at low concentrations (4 ppb and 5 ppb,
respectively) at MW-6S. No other volatile organics were detected.

Semi-Volatile Compounds. Only traces (<10 -ppb) of semi-volatile organic
compounds were detected. Semi-volatile compounds that were detected included
the pesticide methoxychlor (1.4 ppb) and the phthalate ester bis (2-ethylhexyl)
phthalate (2 ppb). -

AMS89-149A6 6-14 : 87X4660-1
27 March 1990



Metals. Iron and manganese were detected at 15,000 ppb and 963 ppb,
~ respectively. Both concentrations exceeded federal secondary drinking water

standards. Other metals (including chromium, lead, and cyanide) were detected
below the drinking water standards.

Pesticides/PCBs. Sample MW-6S contained 1.4 ppb methoxychlor
(pesticide). No other pesticides or PCBs were detected in sample MW-6S.

Warwick Area Summary

A limited environmental characterization was implemented in the Warwick
Area as part of the Preliminary Investigation. Soil and ground water samples were
collected near SWMU-5, the River Sediment Storage Area. Constituents of
Concern are limited primarily to semi-volatile compounds (primarily PAHs) in soil
samples. Low levels (less than 40 ppb) of volatile organic compounds were
detected in the soil samples collected from the Warwick Area. The relative
absence of volatile organic compounds near SWMU-5 may be due to the fact that
the river sediment pile was allowed to aerate for five years. Volatile organic
compounds that may have been present in the pile when it was dredged from the
river would be less persistent than semi-volatile organic compounds or inorganic
compounds. The PAH compounds detected are common in heavy oils, asphalts,
tars, and creosote, and are typical of sediments affected by urban runoff.

Iron and manganese concentrations exceeded federal secondary drinking
water standards in monitoring well MW-6S. However, currently ground water is
not a source of drinking water, so the drinking water standards should be used only
as reference values for comparison.

In general, the environmental characterization conducted in the Warwick
Area was a SWMU-specific study. Only traces of volatile organic compounds were
detected in soil and ground water samples collected near SWMU-5. Polynuclear

AMS89-149A6 ) 6-15 87X4660-1
27 March 1990




aromatic hydrocarboné were detected in all soil samples, but were not detected in
the ground water monitoring wells. PCBs were detected in two soil samples, at
concentrations below 5 ppb. Iron and manganese were detected above the federal
secondary drinking water standards in the ground water monitoring.well. Other
metals were detected but only at concentrations below their respective drinking

water standards.

6.4 OFF-SITE CHARACTERIZATION.

The Rhode Island Department of Environmental Management (RIDEM)
conducted surficial soil sampling in the vicinity of the facility on three dates:
23 July 1986, 12 November 1986, and 15 April 1987. The soil analyses included
metals, volatile organic compounds, polynuclear aromatic hydrocarbons,
phthalates, benzotriazoles, and pesticides. The RIDEM off-site sampling and
analysis program is presented and discussed in the Facility Assessment Report.
The data from the RIDEM program are considered to be part of the Facility
Assessment; the sampling locations are shown in Figure 6-4.

The analytical results of the off-site soil sampling are presented in Tables
6-17, 6-18, and 6-19. Based on those results, RIDEM concluded the following in an
internal memorandum dated 21 September 1987. -

"It is the conclusion of this study that the sampling indicates there is no
widespread contamination of soil by emissions from Ciba Geigy and any
contamination present in the area surrounding Ciba Geigy doesn't present a
significant health risk."

The USEPA conducted surficial soil sampling in the vicinity of the facility on
19 May 1988. Four samples were collected from Féy Field (located about 0.6
miles northeast of the facility), and two samples were collected from the Park
View Junior High School ball field (located about 0.4 miles northwest of the
facility). Soil analyses included volatile and sémi-volatile organic compounds,
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pesticides, and PCBs. The analytical results are on file with the USEPA and
CIBA-GEIGY. Analytical results indicate that low levels (approximately 1 ppm,
total) of PAHs were detected in two of the samples. PCBs were not detected in
any of the samples, and only trace levels (less than 0.1 ppm) of pesticides were
detected in five of the samples. Based on the concentrations of the compounds
detected, it is unlikely that on-site manufacturing 6perations have impacted these
areas.

A USEPA toxicologist calculated the total potential lifetime cancer risk level
associated with the Constituents of Concern observed in the soil samples. Those
constituents include PAHs, pesticides, and PCBs. The potential lifetime cancer
risk level was calculated to be one in one million. A one in one million cancer risk
Is a risk defined as one additional potential cancer occurrence per one million
persons continually exposed to the Constituents of Concern during their
lifetimes. In a letter dated 1 November 1988 to Representative Irving H. Levin
regarding this matter, the USEPA stated the followings

"In EPA's opinion this represents an insignificant cancer risk probability of

one in one million."
6.5 PAWTUXET RIVER CHARACTERIZATION

The literature review conducted as part of the Current Assessment Summary
Report found no documentation that water has been sampled from the Pawtuxet
River since May 1986 (when chemical manufacturing operations at the facility
were terminated), although there are many water quality reports for the Pawtuxet
River that pre-date May 1986. Those earlier reports characterize water quality
primarily in terms of physical parameters, microbiological and inorganic
constituents, and parameters such as chemical oxygen demand (COD), biological
oxygen demand (BOD),. and dissolved oxygen. Because of the dynamic nature of
river flows, past sampling results may not reflect current conditions. The surface
water investigation to be conducted as part of the Facility Investigation will
address the impact, if any, that site conditions are having on surface water
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quality. ‘In cooperation with the USEPA and RIDEM, applicable or relevant and
appropriate Media Protection Standards will be identified for the Pawtuxet
River. The Media Protection Standards will be proposed at the end of Phase II of
the Facility Investigation. '

Sediment quality was investigated as part of the Facility Assessment. Four
sediment samples were collected from the Pawtuxet River adjacent to the site
(see Figure 6-1) and analyzed for metals, volatile and semi-volatile organic
compounds, pesticides, and PCBs. Two of those samples also were analyzed for
chlorinated dioxins (e.g., tetra chloro dibenzo-p-dioxin, (or TCDD) and furans
(e.g., tetra chloro dibenzo furan, (or TCDF). The depths at which the samples
were taken are not reported. The analytical data for those samples are presented
in Table 6-20. CIBA-GEIGY took splits of these sediment samples, and the
analytical data for those splits also are presented in Table 6-20.

Analytical results for metals indicate that the upstream sediment sample
(SD-4) generally contained higher concentrations of metals than any of the
downstream sediment samples. Relative to other sediment samples, sample SD-4
contained elevated levels of arsenic, barium, cadmium, chromium, iron, lead,

mercury, vanadium, and zinc.

Trace levels (less than 0.5 ppm) of toluene were detected in samples SD-1,
SD-2, and SD-3. Chlorinated volatiles, primarily methylene chloride, were
detected in all samples. However, methylene chloride also was detected in the
laboratory blank.

Polynuclear aromatic hydrocarbons were detected in samples SD-1 and SD-4
at concentrations of 6.3 ppm and 33.5 ppm, respectively. Pesticides and PCBs
were not detected in any of the sediment samples.

The Pawtuxet River has received industrial discharges since the nineteenth

century. During the period when water was the primary source of power, forges
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and textile mills discharged to the Pawtuxet River. Privies serving up to 3000
employees were positioned directly over the river. More recently, the river has
received discharges from industries and sewage treatment plants.

Some compounds observed in sediment samples from the Pawtuxet River may
be attributable to pasi operations at the facility (e.g., toluene and
chlorobenzene). However, many compounds may have been contributed by other
upstream sources. Those conditions will be examined as part of the Facility
Investigation. The next section presents the conclusions and recommendations of

this Current Assessment Summary Report.
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VOLUME 1 - CHAPTER 1
CURRENT ASSESSMENT SUMMARY REPORT

SECTION 7
CONCLUSIONS AND RECOMMENDATIONS

This section presents the conclusions and recommendations from the Current
Assessment Summary Report. These conclusions and recommendations are based
on the environmental setting of the facility (discussed in Section 2), the facility
history (discussed in Section 3), the RCRA investigation history (discussed in
Section 4), the nature and characteristics of the SWMUs, AOCs, and AAOIs
(discussed in Section 5), and the analytical data currently available regarding the

facility (discussed in Section 6).
7.1 CONCLUSIONS OF THE CURRENT ASSESSMENT SUMMARY REPORT
The Current Assessment Summary Report draws the following conclusions:

l. Information on site ownership, activities, and land use prior to 1930 is

not available.

2. The RCRA Part B permit for the facility, issued in response to CIBA-
GEIGY's 1985 application, did not require ground water monitoring
because the type of hazardous waste management activities did not

warrant monitoring.

3. Additional characterization of the facility is necessary to determine the
need for and type of potential corrective measures.

4.  Additional physical characterization of the facility is necessary to
understand the geologic, hydrogeologic, and hydrologic conditions in
detail.

AM89-149A8 7-1 87X4660-1
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5. The physical characferistics of the Pawtuxet River relative to the
RCRA Facility Investigation have not been investigated.

6. The type, amount, and quality of information available from the RCRA
Facility Assessment and the Preliminary Investigation do not provide a
complete description of the environmental conditions of the site.

7. Existing data on the environmental setting -adequately describe the
geography, climate, and both the regional geology and hydrology. The
data on the local geology, hydrogeology, and hydrology are insufficient
to define the corrective actions that may be necessary. Facility
geology and hydrogeology are more complete but require additional
detail.

8. Release characterization has not been conducted for most SWMUs and
~ AOCs, nor for any AAOIs. The release characterization data that exist
for some of the SWMUs and AOCs are inadequate.

7.2 RECOMMENDATIONS FOR FURTHER RFI WORK
The Current Assessment Summary Report makes the following
recommendations about data needed regarding site history, geology, hydrogeology,

hydrology, and release characterization.

7.2.1 Site History Data Needs

l. If feasible, more information on site ownership and use prior to 1930
will be obtained. The pre-1930 site use may provide insight into the
nature and occurrence of Constituents of Concern identified in

environmental media.
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7.2.2 Geologic Data Needs

1. The apparent difference in stratigraphy between the Production Area
and Waste Water Treatment Area needs to be defined better. That
difference will be evaluated in terms of ground water flow.

2. The occurrence of potential semi-confining strata will be investigated.

3. Continuous sample test borings will be advanced to define the facility
stratigraphy in more detail. The nature and thickness of the
overburden, the occurrence of till, and the depth to (and rock quality of)
bedrock will be evaluated.

7.2.3 Hydrogeologic Data Needs

1. Additional piezometers and monitoring wells will be installed in the
overburden to quantify ground water flow.

2, Some piezometers will be field tested for hydraulic conductivity.

3, Bedrock piezometers/monitoring wells will be installed to evaluate
ground water flow at depth.

4, The communication between the unconsolidated deposits and bedrock
will be evaluated.

J.  The effect of the bulkhead on ground water flow will be characterized.

6.  Vertical gradients will be evaluated.

7. Ground water use, if any, within the site vicinity will be determined. If
wells exist, then their locations, depths, and production rates will be
determined.

AM89-149A8 7-3 87X4660-1

29 March 1990



7.2.4 Hydrologic Data Needs

1. Bathymetric, stream flow, and sediment discharge data will be
collected.

2.  Upstream and downstream conditions will be quantified.

7.2.5 Release Characterization Data Needs
I The nature and extent of releases will be investigated further.
2. Releases also will be characterized in terms of hazardous classification.

3. After the SWMUs, AOCs, and AAQIs have been characterized
adequately, the potential impacts of the releases on human health and
the environment will be evaluated.

4. Soil samples will be collected to delineate releases, if present in the

unsaturated zone.

5. Ground water will be collected from wells to delineate releases in the

saturated zone.

References cited in this Current Assessment Summary Report are given in

the next section.
7.3 INVESTIGATION STRATEGY FOR SATISFYING DATA NEEDS

The conclusions and recommendations of this Current Assessment Summary
Report provide the basis for defining the investigative strategies that will be used
to satisfy the various data needs. These strategies are discussed in Chapter 2 --
the Strategic Plan. The Strategic Plan contains:
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o the Public Health and Environmental Risk Evaluation (PHERE) work
plan;

o the Media Protection Standards (MPS) work plan;
o the Corrective Measures Risk Evaluation work plan; and
0 the Project Management Plan.

Based on the Strategic Plan, the Facility Investigation Work Plan (Chapter 3) can

be presented.
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TABLE 1-1

SUMMARY OF DATA SOURCES AND DATA OBTAINED FOR THE CURRENT ASSESSMENT SUMMARY REPORT
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Information Source Pubiication* and/or Type of Information

United States Environmental Protection Agency * Draft Consent Orders
* RCRA Facility Assessment (obtained through CIBA-GEIGY)
¢ Surficial soil sampling results
* Public meeting notes and general publlic submissions

United States Geological Survey ¢ Quadrangle maps depicting topography, surficlial geology, and bedrock geology
* "Ground Water Resources of the Providence Quadrangle Rhode Island" (1959)
* Pawtuxet River discharge data

United States Fish and Wildlife Service ¢ National Wetlands Inventory Map: Providence Quadrangle (obtained through Statewide
Planning Program office)

Federal Emergency Management Agency ) * Flood Insurance Rate Maps (obtained through Statewide Planning Program office)
National Oceanic and Atmospheric Administration e Climatic Data: temperature, precipitation, snowfall, wind

Rhode Island Department of Environmentat * "Water Quality Regulations for Water Pollution Control" (1988)

Management: Division of Water Resources e "A Study of the Water Quality of the Pawtuxet River: Chemical Monitoring and Computer

Modeling of Pollutants - Volume i: Chemical Monitoring of Poilutants in the Pawtuxet
River" (1985)

¢ "Pawtuxet River Basin Water Quality Management Plan" (1977)

* Well Survey
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TABLE 1-1 (continued)

SUMMARY OF DATA SOURCES AND DATA OBTAINED FOR THE CURRENT ASSESSMENT SUMMARY REPORT

CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Information Source

Pubtication* and/or Type of Information

Rhode Island Department of Administration
Statewide Planning Program

City of Cranston Tax Assessor's Office

Rhode Island Department of Transportation:

Division of Public Works

GEOD Corporation

CIBA-GEIGY Corporation

"Pawtuxet River, Rhode Island: Use Attainability Study" (1983)

"Pawtuxet River Basin: Non-Point Water Quality Standards Review and Management Plan"
(1987) ' '

Flood Insurance Rate Maps for Cranston (1984) and Warwick (1982) Rhode Island

Historic site ownership

Boring logs associated with the reconstruction of the Warwick Avenue Bridge

Base maps for the facility and surrounding area generated using photogrammetric
techniques and aerial wwotographs taken during April 1989. (Most of the maps presented
here were produced using the GEOD base maps.)

"RCRA Part B Permit Application Submission"™ (1985)

"Final RFA Report CIBA-GEIGY RCRA Facility Assessment" (1988)

"Organic Compounds in an Industrial Wastewater: A Case Study of their Environmental
lmpact (1979)

Boring logs associated with proposed on-site construction activities

Maps depicting property lines, easements, plant layout, surrounding land use, waterways,
and floodplains

Data from the Preliminary lnvestigation

Historic maps showing utilities, rights-of-way, and the river bulkhead |ine
specifications

* See Section 8 for a complete tist of references in this chapter.
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TABLE 2-1

UTILITIES LOCATED WITHIN THE CITY OF CRANSTON RIGHT-OF-WAY
CIBA-GEIGY FACILITY
. CRANSTON, RHODE ISLAND

Water Supply: 8-inch

IO-inc_h Fire Protection

10-inch
12-inch

Force Mains: 4-inch Sanitary
24-inch

Storm Drain: 30-inch

Abandoned Pipe: 36-inch

High Voltage Distribution system

Low Voltage Distribution System

Communications System Between Buildings

Source: CIBA-GEIGY Corporation file.
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TABLE 2-2

SUMMARY OF PIEZOMETER AND MONITORING WELL CONSTRUCTION DETAILS
CIBA-GEIGY FACILITY

CRANSTON, RHODE 1SLAND

729 March 1990

Elevation Data Boring Data Monitoring Well/Piezometer Data
' Bottom of Top of

Well Month/Year of Ground Top of Bottom Monitoring Zone Monitoring Zone Length
Number Installation " Surface Riser Pipe Depth Elevation Depth  Elevation Depth  Elevation of Screen
P-1s 4/88 13,73 16.48 10.0 3.7 10.0 3.7 7.0 6.7 3
P-1D 4/88 13.73 16.38 49.5 -35.8 43.0 -29.3 '40.0 -26.3 3
P-2S 4/88 12.78 14.71 11.0 1.8 1.0 1.8 8.0 4.8 3
P-3S 4/88 14.45 16,33 1.5 -3.0 11.5 3.0 8.5 6.0 3
P-4S 4/88 19.08 19.99 18.0 1.1 18.0 1.1 15.0 4.1 3
'P-58 4/88 18.48 21.27 16.0 2.5 16.0 2.5 13.0 5.5 3
P-6S 4/88 21.61 23.1 18.0 3.6 18.0 3.6 15.0 6.6 3
P-6M 4/88 21.39 22.00 40.0 -18.6 40.0 -18.6 37.0 -15.6 3
P-75-A 4/88 10.98 12.55 9.0 2.0 9.0 2.0 6.0 5.0 3
P-7s-B 4/88 10.98 11.99 14,0 -3.0 14.0 -3.0 11.0 -0.0 3
P-8S 4/88 14,99 16.93 11.5 3.5 11.5 3.5 8.5 6.5 3
P-9S 4/88 14.65 16.16 12.0 2.7 12.0 2.7 9.0 5.7 3
P-10S 4/88 12.69 14,20 12.0 0.7 12.0 0.7 9.0 3.7 3
P-11S 4/88 14.45 18.29 10.0 4.5 10.0 4.5 7.0 1.5 3
P-125-A 4/88 14.17 16.00 12.0 2.1 12.0 2,2 9.0 5.2 3
P-125-8 4/88 14.17 18.24 26.5 -12.3 15.0 -0.8 12.0 2,2 3
P-13S 4/88 23.89 28.43 15.0 8.9 14.0 9.9 11.0 12.9 3
P-14S 4/88 23.51 24,16 13.0 10.5 13.0 10.5 10.0 13.5 3
P-14D 4/88 23.51 24.00 58.5 -35.0 50.0 -26.5 47.0 -23.5 3
MwW-1S 5/88 13.74 15.67 15.0 -1.3 13.0 0.7 3.0 10.7 10
MW-1D 5/88 13.74 16.34 50.0 -36.3 48.0 -34.3 38.0 -24.3 10
MwW-2S 5/88 12.68 14,50 20.0 -1.3 18.0 -5.3 8.0 4.7 10
MW-3S 5/88 14.52 16.67 20.0 -5.5 18.0 -3.5 8.0 6.5 10
MW-4S 5/88 18.36 21.34 19.0 -0.6 16.0 2.4 6.0 12.4 10
MW-5S 5788 23.82 26.23 18.0 5.8 16.0 7.8 6.0 17.8 10
MW-6S 5/88 11.62 14.04 30.0 -18.4 13.5 -1.9 3.5 8.1 10
MW-7S 5/88 13.04 15.18 20.0 -71.0 18.0 -5.0 8.0 5.0 10
MW-8S 5/88 15.00 17.53 30.0 -15.0 15.5 -0.5 5.5 9.5 10
MW-9S 5/88 15.41 17.84 34.0 -18.6 13.0 2.4 3.0 12.4 10
cd89-036T page 1| of 2
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TABLE 2-2 (continued)

SUMMARY OF PIEZOMETER AND MONITORING WELL CONSTRUCTION DETAILS
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1SLAND

Elevation Data Boring Data Monitoring Wel!/Piezometer Data
’ ) ' Bottom of Top of

Well Month/Year of Ground Top of Bottom Monitoring Zone Monitoring Zone Length Strata
Number installation Surface Riser Pipe Depth Elfevation Depth Elevation Depth Elevation of Screen Monitored
EP-1 - 21.82 22,98 -~ - - - - -- -- -
EP-2 - 22.95 24,59 - - -- - - ~-- - R
EP-5 . -- 12.60 15.94 - - - - - - -
EP-6 - 10.00 11,06 - - - - - - - -
EP-7 - 13.81 14,51 - -~ - - N - - -

EP-8 -- 18.59 20.02 - - -- - -- - - --

1. Elevations and depths are reported in feet; elevations are referenced to Mean Sea Level.

2. UD = unconsolidated deposits.
3. -- = information not available.
4, NE = not evaluated.

5. tlevation data are based on surveys by Waterman Engineering Company of East Providence, Rl and by Woodward-Clyde Consultants of Wayne, NJ.

6. Depths were measured in the field to the nearest 0.1 foot. Subsurface elevations for borings, monitoring wells, and piezometers are also reported
the nearest 0.1 foot.

cdB89-036T ] page 2 of 2
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TABLE 2-3

SUMMARY OF GROUND WATER ELEVATION
CIBA-GEIGY FACILITY
CRANSTON, RHODE [SLAND

Piezometer/ Water Level Elevation

Water Level Elevation

Water Level Elevation

Water Level Elevation

Well No. 26 April 1988 7 June 1988 19 April 1989 1 June 1989
P-1s 8.88 NM 10.16 9.57
P-1D 8.28 NM 9.48 8.68
P-25 8.01 NM 9.34 8.54
P-3s 7.43 NM B.28 6.66
P-4s 11.79 NM 12.81 12,11
P-5S 11.22 NM 12.06 11.51
P-6S 11.36 NM 12.34 11,74
P-6M 11.51 NM 12.47 11.93
P-7S-A 6.25 NM 7.44 6.75
P-75-8 6.24 NM 7.39 6.76
P-8S 6.13 NM 7.12 6.65
P-9S 7.86 NM 9.34 8.40
P-10S 6.25 NM 7.20 6.69
P-11S 11.79 NM 12.33 12.16
P-125-A 7.80 NM 9.12 8.23
P-125-B 8.69 NM 10.19 10.20
P-138 13.68 NM 14,73 NM
P-14s 14.91 NM 15.85 15.39
P-14D 15.10 NM 16.20 15.79
EP-1 10.48 NM 11.41 10.86
EP-2 13.79. NM 14.82 14,23
EP-5 7.49 NM 8.83 8.45
EP-6 6.11 NM 7.33 NM
EP-7 7.66 NM 9.91 9.16
EP-8 13.22 NM 14.27 13.60
MW-1S NM 9.57 10.82 9.99
MW-1D NM 9.97 9.74 9.13
MW-2S NM 8.70 10.06 9.35
MW-3S NM 8.27 9.10 8.53
MW-4S NM 11.58 12.27 11.87
MW-5S NM 14.85 15.80 15.39
MW-6S NM 6.55 7.52 6.86°
MW-7S NM 6.97 8.03 7.33
Mw-8S NM 6.07 6.95 6.50
MW-9S NM 11.33 12.52 11.86
Notes:

1. Elevations are reported in feet and referenced to Mean Sea Level.
2. NM = not measured
3. The Pawtuxet River elevation was recorded at the location of the railroad bridge on 19 April 1989 and
The elevations are 6.96 and 6.46, respectively.

1 June 1989,

GFB89-184T1
29 March 1990
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TABLE 3-1

RAW MATERIALS AND INTERMEDIATES
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Methylene chloride, technical

bis(2-Chloroethyl) ether

Chlorobenzene

Methyl ethyl ketone (2-butanone)

Copper acetate

Silver nitrate

Acrylonitrile, 35-45 ppm inhibitor

Chromium sulfate

Toluene

Ethyl cellosolve (Ethylene glycol
monoethyl ether)

Xylene

Hydroquinone

o-Nitroaniline (ONA)

Ethylene glycol (1,2-ethanediol)

N-methyl-2-pyrrolidone

Hydrazine sulfate

Ethanol

Hydrogen cyanamide 50%

Ethyl acrylate, 25 ppm inhibitor

Hexylene glycol

Ethylene chlorohydrin

p-Cresol

Methanol

Special naphtholite

AMS89-149TZ
29 March .990

TMHP Dry

Aminoethyl ethanolamine (AEEA)
Soltrol 10

Phenyl alpha-naphthylamine
AMPS monomer (reaction grade) -
Isopropylamine

Chlorotoluene (Halso 99)
Dioctadecyl hydrogen phosphite
Phenylhydrazine

Methy!l styrenated phenol
1,2-Diaminocyclohexane
Penicillin-V-sulfoxide benzhy
Dimethylaminopropyl chloride
n-Octylamine

Allyloxyphenol

Irgatan F liquid, new

Deriphat 160C

Actinol FA-1

Vinyl butyl ether
2,4-di-t-amylphenol
Perfluoroalkylethy! iodide FCG600
Perfluoroalkylethyl iodide FCG800
Perfluoroalkylethyl iodide
[sopropanol

Acetone
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TABLE 3-1 (continued) :
RAW MATERIALS AND INTERMEDIATES
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Nitrosyl! sulfuric acid
Phenol _
Triethylene glycol
Diethanolamine
Polyethylene glycol 400
Trichloroacetic acid
t-Butyl alcohol
Methy! acetoacetate
Oxalic acid, crystal ACS
ButYl cellosolve (Ethylene glycol
monobuty! ether)

~ Malic acid

AMS89-149TZ
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Naphthalene
Diisobutylene
Glutethimide

p-Toluene sulfinate, sodium
Capric acid

Pamoic acid, disodium salt
Acetic acid
Dimethylsebacate
Azobenzene, technical
Heptane

Oleic acid

Amsco (mineral spirits)
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TABLE 3-2
FINAL PRODUCTS
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

I. ADDITIVES GROUP
II. CHEMICALS GROUP

TINUVINS

IRGASANS
Tinuvin P
Tinuvin 144 Irgasan CF-3
Tinuvin 326 Irgasan DP300

Tinuvin 327
Tinuvin 328
Tinuvin 440
Tinuvin 770
Tinuvin 900
MISCELLANEOUS CHEMICALS

IRGANOXES
Gycotan (Alkylphenoxysulfones)
Irganox 565 ‘ Dicrylate (Acrylamide/acrylate
Irganox 858 polymers)
Irganox 1010 Nonisol (Polyethylene glycot
Irganox 1035 : aliphatic esters)
Irganox 1076 Amine O (Alkyl imidazole)
Irganox 1093 Tinofix, Gycofix
Irganox 1300 (Dicyandiamide-formaldehyde
condensation products)
IRGASTABS Irgapadol, Alrosol, Alrowet (Fatty acid
esters/amides)
Irgastab 2002 Phenidone (Phenylpyrazolidones)
TINOPALS
Tinopal 4BM
Tinopal RBS
AM89-149TX
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TABLE 3-2 (continued)
FINAL PRODUCTS
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

IlIl. AGRICULTURAL CHEMICALS
GROUP

TRIAZINE HERBICIDES

Propazine

Simazine

AMS89-149TX
29 March 1990

IV. PHARMACETURICALS GROUP

Chlorthalidone (Hygroton)
Phenylbutazone (Butazolidin)
Imipramine (Tofranil)
Desipramine (Pertofrane)
Hydrochlorothiazide
Baclofen (Lioresal)
Carbamzaepine (Tegretol)
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. TABLE 5-1
SOLID WASTE MANAGEMENT UNITS, AREAS OF CONCERN AND ADDITIONAL AREAS OF INVESTIGATION
CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

Number Type Study Area Active Dates Location Description

Solid Waste Managment Units (SWMUs)

1 Hazardous waste Warwick Area 1981-1986 Northing: The hazardous waste storage area was designed for a maximum

sforége area ) 248,975 capacity storage of 768 55-galion drums. Typically, this unit
Easting: contained 300 to 400 drums. Various wastes were stored within
524,935 this unit inciuding: flammable liquids and solids, corrosive

liquid and solids, organic mixtures and solids, non-hazardous
organic mixtures and chloroform, The area was asphalt lined,
diked and surrounded by a 6 ft high chain-link fence. The storage
area was approximately 42 ft by 58 ft. The dike was capable of
holding 48,000 gallons.

2 6000-gal ton Production Area 1981-1986 Northing: The 6000-gal lon above ground tank was used to provide storage of
hazardous waste oo 249,130 process wastes containing acetone, toluene, monochiorobenzene,
storage tank Easting isopropanol, naptha, xylene, heptane, methanol and water. The

523,860 carbon steel tank was 17 ft high, had a diameter of 8 ft, and was
enclosed by an 8000-gallon capacity dike (14.5 ft x 19 ft x 4 ¢t
high). - '

3 7500-gal lon, Production Area 1985-1986 Northing: The vertical above ground tank, which had a capacity of 7500

" 90-day accumulation ‘ 249,110 gal lons, was used to store flammable liquids for periods of less
tank Easting: than 90 days. The stainless steel tank was 17 ft high, had a
523,890 diameter of 8.5 ft, and was enclosed by a 25,000~gallon dike

(approximately 28 ft x 29 ft x 4 ft high).

ADB9-042 ' Page 1 of 4 : -87X4660
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TABLE 5-1 (Continued)

SOLID WASTE MANAGEMENT UNITS, AREAS OF CONCERN AND ADDITIONAL AREAS OF INVESTIGATION
CIBA-GEIGY FACILITY

CRANSTON, RHODE ISLAND

Study Area

Number Type Acfive Dates Location Descfipflon ‘8
4 Trash compactor Production Area 1972-1986 Northing: The trash compactor station had two compactors of 30 and
station 249,050 55 cubic yard capacity, and only handled packaging material
Easting: paper wastes and washed fiber drums. The trash compactor area
524,010 (21 ft x 36 ft) was concrete lined and drained to the waste water
treatment plant.
5 River sediment Warwick Area 1971-1976 Northing: Approximately 6630 cubic yards of sediment dredged from the
storage area 249,020 Pawtuxet River was piled in this area, The sediment was dredged
Easting: as part of the removal of the original cofferdam/waste water
525,220 outfall. The sediment was removed from the site in 1976. The
natural grade of this area was restored in 1977.
6 Zinc oxide/soil Warwick Area Late 1960's Northing: Approximately 25 cubic yards of soil containing about 10 percent
pile to present 248,920 zinc oxide residue exists on site. The zinc oxide residue was
Easting: from an incident invoiving a broken railcar. The soil pile is
524,615 approximately 50 ft long by 7 ft wide by 2 ft high,
7 Chlorosul fonic Production Area 1961 Northing: Approximately 500 gallons of chlorosulfonic acid were spilled over
acid spill area 249,080 an area about 10 ft+ x 20 ft,
Easting:
523,955
8 ‘Prussian Blue Production Area 1956 Northing: Blue-stained soil, believed to be from Prussian Blue,
spill area 248,975 resulted from a spill of unknown quantity. About 300 cubic yards
Easting: of that soil were excavated and subsequently removed.
523,990
AD89-042 Page 2 of 4 87X4660

29 March 1990



TABLE 5-1 (Continued)

SOL 1D WASTE MANAGEMENT UNITS, AREAS OF CONCERN AND ADDITIONAL AREAS OF INVESTIGATION

CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number Type Study Area Active Dates Location Description
9 Waste water Warwick Area- 12 Jan 1982 Northing: A break In the main raw waste transfer line resulted in the
pipeline break 249,010 discharge of about 24,000 gallons of waste water. The waste water
Easting: entered the surface water runoff catchment system and discharged
524,840 to the Pawtuxet River. The waste water typically contained
halogenated and non-halogenated solvents and other organic
compounds routinely used in the chemical manufacturing process.
0 ~ Waste water Waste Water 7 Sept 1983 Northing: A break in an underground waste water line resulted in a discharge
pipeline break Treatment Area 249,575 of about 50,000 gallons. The discharge flowed into a small on-site
Easting: pond and then diverted to the Pawtuxet River. The pH of the released
524,955 waste water was 8.5; the chemical oxygen demand (COD) was 1010 ppm.
This discharge contained acetone (31 pounds), isopropyl alcohol (45
pounds), toluene (7 pounds), xylene (1.7 pounds), zinc (0.25 pounds),
and nitrobenzene (0.125 pounds).
1" Toluene spill area Production Area 1983 Northing: The estimated loss of toluene associated with this SWMU is
248,990 between 9 and 90 pounds. The loss occurred via a subsurface sump
Easting: associated with Building 11,
523,770
12 Waste water Waste Water 1970-1983 Northing: This area formerly was occupied by the waste water treatment
treatment plant Treatment Area 249,405 plant, Biological trickling towers were used and periodic sump
Easting: overflows from these towers resulted in discharges to the river. -
525,015 Influent to the trickling towers rountinely contained volatile and
semi-volatile organic compounds. Additional releases from SWMU-12
in excess of the NPDES permit requirements have been reported for
zinc, BOD, and phenols. For two releases, chloroform was
discharged fo the river.
AD89-042 Page 3 of 4 87X4660
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TABLE 5-1 (Continued)
SOLID WASTE MANAGEMENT UNITS, AREAS OF CONCERN AND ADDITIONAL AREAS OF INVESTIGATION
’ CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number Type Study Area Active Dates Location Description

Areas of Concern AOCs:

13 Process building area Production Area 1930-1986 ' Area in which most of the production activities occurred.
14 - Atlantic Tubing and Adjacent to and 1981-present This property was never used or developed by CIBA-GEIGY,
Rubber Company . and west of the
property Production Area

Additional Areas of Investigation (AAOIs):

15 Laboratory builiding Production Area 1961-1987 The sump functioned as part of normal operations within the
waste water sump laboratory building. The gravity sump drained to sewer lines
that discharged to the POTW,

16 Maintenance Warwick Area mid 1960s-1986 Area in which steam cleaning of maintenance equipment occurred.
department cleaning » Rinse water drained to nearby surface water catch basin.
area

NOTE: CIBA-GEIGY has identified the two Additional Areas of Investigation; no releases are known, but the potential for a past release existed.
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FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN GROUND WATER SAMPLES

TABLE 6-1

CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Metals (ppb)

arsenic
cadmium
chromium
lead
manganese
Z2inc

Volatile Organics (ppb)

BTEX COMPQUNDS :

toluene

total xylenes
ethylbenzene
benzene

CHLORINATED VOLATILES:
methylene chloride
tetrachloroethylene
chlorobenzene
1,2-dIchioroethylene

AM90-100TA

Production Waste Water Production Production Warwick Production Productlon
GW-1 GW-4 GV-6 GH-14 GW-5 GW-6 GW-4 GH-9 ow-8 GW-~12 oN-2 GW-2A GW-8 GW-8D Gw-3 GHW-7
(EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) (C6) (EPA) (CG) (EPA) (EPA) (CB) (CG) (EPA) (C6)

o)

<2.8 ND 4.0 10 395 <19 <2.8 ND .8 ND 609 365 19 <38 6.1 ND
<4.7 5.8 «4.7 ND <4.7 <4,2 <4,7 9.6 <4.7 <9.3 <4,7 <4,7 5.1 10 <4.7 <3.9
<9.4 <13 <9.4 <8.9 ril <51 15 <29 9.4 <13 13 9.4 <28 <98 <9.4 <4.4
1.7 27 2.3 9.8 93 186 178 24 . 5.18 13 17 <1.,7 57 247 <t.? 5.9
1060 NA 5470 NA 838 NA 64 NA 18 NA 593 577 NA NA <6.5 NA
13800 17700 1000 <1510 12600 18800 2510 4040 5360 <7630 13600 195 25520 <43000 <20 <1050
2J ND ND ND 27) ND ND ND ND ND 22) ND 23 3 ND 11
94 62 ND ND 46J n ND 21 ND ND 780 460 2923D 23770 1300 20870
27 15 ND ND ND ND ND 5 ND ND 540 ND 778D 610D ND 333D
o N W o W N "D W w A 240 32
123 n ND ND 73J " ND 26 ND ND 1342) 460 3724D 30220 1324) 325300
ND 64 14 6J ND 4) NO ND 2J ND kA 8J ND ND 1) ND
2J ND ND ND ND ND ND ND ND ND ND ND 3 43 ND 120
ND ND ND ND 1100 ND ND 2J ND ND 14) ND 38 3 1800 17350
ND ND ND ND 210 ND ND ND ND ND ND ND ND ND ND ND

page | of 4
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TABLE 6-1 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED tN GROUND WATER SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1SLAND

Production Waste Water Productlon Production Warwick Production Production
GW-1 GW-4 GW-6 GW-14 GW-5 GN-6 GW-4 GW-9 GW-8 GW-12 GW-2 GW-2A GW-8 Gw-8D GW-3 GW-7
(EPA) (CG) (EPA) (C6) (EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) (EPA) (C6) (CG) (EPA) (CG)
vinyt chloride ND ND ND ND 66J 12 ND ND ND ND ND ND ND ND ND ND
trichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6
trans-1,2- W N N N 130 N ND " ND N ) ND D D ND
dichloroethene
2J) 6J (K] 6J 1376 146J ND 2) 2) ND 2 8J 44 34 1811 1861
OTHER COMPOUNDS :
acetone ND 7.8 ND 578 ND 5J8 ND 128 2) ND 190 240 ND 758 ND ND
Semi-Volatile Organics {(ppdb)
ACID EXTRACTABLES:
2,4~-dimethylphenol ND ND ND ND ND ND ND ND ND ND ND ND ND 2 ND
2-chiorophenol ND ND ND ND 29 ND ND ND ND ND ND ND ND 13 ND
phenol N W ND ND ND ND ND ND N ND 200 2400 230 ND > N
ND ND ND ND 29 ND ND ND ND ND 2000 2400 230 ND 59 ND
CHLORINATED BENZENES:
1,2-dichlorobenzene 10 ND ND ND 230 120 ND ND ND ND ND ND ND ND ND ND
1,4-dichiorobenzene oW N ND 2 2 N ND ND ND ND ND N ND L N
ND ND ND 254 146 ND ND ND ND ND ND ND ND ND ND

AM90-100TA page 2 of 4 87X4660-0.12



TABLE 6-1 (contlinued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE {SLAND

Production Waste Water Productlion Production Warwick Production Productlon
GW-1 GW-4 GW-6 GW-14 GW-5 G-6 GH-4 GW-9 GW-8 GW-12 GW-2 GW-2A GH-8 GW-8D GHW-3 GW-7
(EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) ({CG) (EPA) (CG) (EPA) (EPA) (CG) (CG) (EPA) (C6)
POLYNUCLEAR AROMATIC HYDROCARBONS :
fluoranthene ND ND ND ND ND ND ND ND ND 2) ND ND ND ND ND ND
pyrene ND ND ND 2J) ND ND ND ND ND 2 ND ND NO 2 ND ND
naphthatene ND ND ND ND ND 4 ND ND ND ND ND ND 6J 4) ND ND
benzo(a)anthracene N M ND N N W N ND N 8y N N0 ND 21 N0 L]
NO ND ND 24 ND 4] ND ND ND 124 ND ND 6J 8J ND ND
PHTHALATE ESTERS:
buty! benzylphthalate ND ND ND 24 ND ND ND ND ND 2) ND ND ND ND ND ND
bis(2-ethyl hexyl) ND 368 ND 508 15 528 24 368 ND 268 ND ND 310 568 ND 248
phthalate
di-n-octyt phthalate ND ND ND 10J ND ND ND ND ND 24 ND ND ND ND ND ND
diethyl phthalate ND ND ND ND ND ND 2J) ND 2 ND ND ND ND ND ND
di-n-buty! phthalate ND ND ND ND ND ND - 2 ND 2 ND ND ND 2J ND ND
ND 368 ND 6284 15 528 24 4084 ND 34BJ ND ND 310 5884 ND 248
OTHER COMPOUNDS :
4-chloroani l ine ND ND ND " ND ND ND ND ND ND ND ND ND ND ND 130 ND
dibenzofuran ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3,3-dIchlorobenzidine ND ND ND ND ND ND ND ND ND 36 ND ND ND ND ND ND
chrysene ND ND ND ND ND ND ND ND ND 10J ND ND ND ND ND ND
benzo(k)f luoranthene ND ND ND ND ND ND ND ND ND 18J ND ND ND ND ND ND
benzo(a)pyrene ND ND ND ND ND ND ND ND ND 10J ND ND ND ND ND ND
dibenzo(a,b)anthracene ND ND ND ND ND ND ND ND ND 44 ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 784 ND ND ND ND 130 ND
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TABLE 6-1 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED (N GROUND WATER SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

Product lon Waste Water Production : Production Warwick Production Production
GW-1" GW-4 GW-6 GwW-14 GW-5 Gu-6 Gw-4 GW-9 GW-8 GW-12 GW-2 GH-2A Gw-8 GwW-8D GwW-3 GH-7
(EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA) (EPA) (CG) (CG) (EPA) (CG)
PCBs (ppb) ND NA ND NA ND NA ND NA ND NA ND ND NA NA ND NA
Pesticldes (ppb) ND NA ND NA ND NA ND NA ND NA ND ND NA NA ND NA

NOTES:

ppb = parts per billion

NA = not analyzed.

ND = not detected.

< = Less than the aumber shown; Indicates the detection (lmit,

(CG) = CIBA-GEIGY sample.

(EPA) = United States Environmental Protection Agency sample collected by Versar Inc.

8 = Analyte was found in the blank,

Table based on data reported by Versar (1988) and CIBA-GEIGY file data.

J = Presence of compound detected, value estimated (Versar, 1988).

J = Estimated value based on QA/QC review or the compound Is present below the specified detection limit (CIBA-GEIGY)

Split samples were obtained during ground water sampling. The samples and splits are as follows: GW-1 (EPA) and GW-4 (CG), GW-6 (EPA) and GW-14 (CG), GW-5 (EPA) and GW-6 (CG), GW-4 (EPA) and
GN-9 (CG), GW-8 (EPA) and GW-12 (CG), GW-2 (EPA) and GW-8 (CG), GW-2A (EPA) and GW-8D (CG), GW-3 (EPA) and GW-7 (CG).

Sample GW-2A (EPA) is a field duplicate of sample GW-2 (EPA). Sample GW-8D (CG) Is a field duplicate ot sample GW-8 (CG).

Samples were collected on 11 June 1987,

D = Calculated trom 10X dilution.
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TABLE 6-2

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

$S-1 SS-1A S$S-4 §S-4D 5S-2 §s-2 $5-3 SS-1 BGt §S-3
(EPA) (EPA) (CG) ~__(CG) (EPA) (CB) (EPA) (CG) (EPA) (CG)
Metals (ppm) NA NA NA NA : NA NA
antimony -- - - -- -- - 137 ND 19 ND
arsenic - - - - - - 31 ND 3.5 ND
barium -~ - - - - - 622 NA . 40 NA
beryllium -- -- -- - - - <2.2 0.6 <0.49 0.3J
cadmium -— - - - - - 14 ND 1.2 ND
chromium - - - -- - - 407 97 14 15
copper - - .- - T - NA 126 NA 35
iron - - -~ -- - - . 64500 NA 10400 ND
lead - - - -~ - - 5.2 34 <0.4 454
magnesium . - -- - - - - 5760 NA 1490 NA
manganese -- - - - - - 971 NA 173 NA
mercury - - - - - - 38 0.83 2.7 ND
nickel - - - - - - <30 ND 8.3 ND
selenium - - -~ - - - 1.5 ND 0.25 ND
silver - -~ - - - -- <8.0 ND <1.8 ND
vanadium - - - -- - - 101 NA 32 NA
zinc - - - - - - 11000 28304 200 2114
Volatile Organics (ppm)

toluene ND ND ND ND ND 0.008 ND 0.007 ND 0.009
methylene chioride 0.18 0.0518 0.005.B 0.00348 0.05 0.0088 ND  0.0034B ND 0.0078
acetone . 0.003J 0.005J 0.045J8 ND 0.01J 0.12J ND 0.085J ND 0.130J

0.103J8 0.056.8 0.050J8 0.003.8 0.06J 0.136.8 ND  0.095)B ND 0.14648
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TABLE 6-2 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE [|SLAND

§5-1 SS-1A © §5-4 §5-4D §§-2 §§-2 $$-3 $S-1 BG1 §§-3

(EPA) (EPA) (CG) (CG) (EPA) (CG) (EPA) (CG) (EPA) . (CG)
Semi-Volatile Organics (ppm) ’ ND ND

POLYNUCLEAR AROMAT{C HYDROCARBONS :

f luoranthene 1.5 0.31J 0.53 0.6 - ND - 1.5 6.1 4.0
pyrene 1.3 0.29) 0.3J8 0.418 - 0.039JB - 0.68J8 ND 2.44
chrysene ' 0.68J 0.2J 0.274 0.3J - ND -- 0.64 3.7 1.8
benzo(b) f luoranthene 0.75 0.23) ND ND - ND - 1.9 3.4) 4.7
benzo(a)pyrene 0.514 0.14J 0.34) 0.41 - ND - 0.8 2.1 1.9
benzo(g,h,i)perylene 0.34 ND ND ND - ND - 0.64 ND 1.0
benzo(a)anthracene ND o 0.37 0.19J 0.26J - ND - " ND ND 1.6
phenanthrene 1.1 0.17J 0.19J 0.26J - ND - 0.42 4.2 1.8
anthracene 0.34 ND 0.076J 0.11J - ND - 0.154° 1.2 0.47
acenaphthylene ND ND 0.038J ND -~ ND - . 0.23 ND 0.43
naphthalene ND ND ND ND - ND - 0.15J ND 0.0724
acenaphthene ND ND ND ND - ND - ND ND 0.11)
benzo(k)fluoranthene ND ND 0.534 0.67 - ND - ND ND ND
indeno(1,2,3~cd)pyrene ND ND ND ND == ND - 0.8 ND 1.2

6.44) 1.714 2.464JB 3.02)8 0.039JB 7.91J8 20.7 21.482

PHTHALATE ESTERS: .
dimethylphthalate 1.4 ND ND ND - ND .- ND ND ND

di~-n-octyliphthalate ND ND ND ND - ND - 0.45 ND ND

butylibenzyiphthalate ND ND ND ND -- ND -- 0.15J 22.0 5.8J

.di-n-butylphthalate ND ND 0.15J 0.45 - 0.039J ] -- ND ND ND
bis(2-ethyl hexyl)

phthalate ND 0.1  0.498  ND = ND = Lm® ND 188

1.4 0.14) 0.64)8 0.45 0.039J 2.30JB 22.0 7.64B
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TABLE 6-2 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1SLAND

S$S-1 SS-1A S$S-4 §S-4D §§-2 §§-2 §5-3 SS-1 BG1 $S-3
(EPA) (EPA) (CG) (CG) (EPA) (CG) (EPA) (CG) (EPA) (CG)
OTHER COMPOUNDS : _ )
1,2 dichiorobenzene ND ND ND ND - 0.039J - ND - ND ND
hexachlorocyclopentadiene ND ND ND ND - ND - ND ND 0.0364
2-nitroaniline’ ND ND ND ND -— ND - 0.45 ND ND
dibenzoturan ND . ND ND ND == ND - ND ND 0.072J
ND ND ND ND - 0.039J - 0.45 ND 0.108J
PCBs (ppm) ND ND ND ' ND ND
arochlor-1254 0.031 0.005 - - 0.009 - 3.2 ND - -
arochlor-1260 ND == - ND == ) ND 59 == ==
0.03t 0.005 - -- 0.009 - 3.2 59 - -
Pesticides (ppm) ND ND ND ND ND ND . ND : ND
heptachlorepoxide - - - - _ - - . - 1.3 - ND
delta-BHC == == == == == == == &Q == 0.12
- - - - - - - 1.3 - 0.12
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TABLE 6-2 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1{SLAND

NOTES:

ppm = parts per million.

ND = not detected.

< = Less than the number shown; Indicates the detection limit,

(CG) = CIBA-GEIGY sample.

(EPA) = United States Environmental Protection Agency sample collected by Versar Inc.

B = Analyte was found in the blank,

Table based on data reported by Versar (1988) and CiBA-GEIGY file data.

J = Presence of compound detected, value estimated (Versar, 1988).

J Estimated value based on QA/QC review or the compound is present below the specified detection Iimit (CIBA-GEIGY)

Split samples were obtained during soil sampling. The samples and splits are as follows: SS-1 (EPA) and $S-4 (CG), SS$-1A (EPA) and $SS-4D (CG), SS-2
(EPA) and SS-2 (CG), SS-3 (EPA) and SS-1 (CG). Samples BG! (EPA) and $S-3 (CG) were obtained from background locations.

Sample SS-1A (EPA) is a field dupticate of sample $SS-1 (EPA)., Sample SS-4D (CG) is a field duplicate of sample SS-4 (CG).

Samples were collected on 11 June 1987.

NA = not analyzed.
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PRELIMINARY INVESTIGATION SAMPLING AND ANALYSIS PROGRAM SUMMARY

TABLE 6-3

CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Sample Location

Area

Media

Analytical
Parameters

MW-1S§ Production Area Soil (subsurface) Sample not analyzed*
MW-1D Production Area Soil (subsurface) Appendix IX
MW-2S Production Area Soil (subsurface) TCL + 30
MW-3S Production Area Soil (subsurface) TCL + 30
MW-4S Production Area Soil (subsurface) TCL + 30
MW-5S Production Area Soil (subsurface) TCL + 30
MW-6S Warwick Area Soil (subsurface) Appendix IX
MW-7S Waste Water Treatment Area  Soil (subsurface) Appendix IX
MW-8S Waste Water Treatment Area Soil (subsurface) TCL + 30
MW-9S Waste Water Treatment Area Soil (subsurface) TCL + 30
RS-1 Warwick Area Soil (surficial) TCL + 30
RS-2 Warwick Area Soil (surficial) TCL + 30
RS-3 Warwick Area ~ Soil (surficial) TCL + 30
RS-4 Warwick Area Soil (surficial) TCL + 30
RS-5 Warwick Area Soil (surficial) Appendix IX
MW-1S Production Area Ground Water TCL + 30
MW-1D Production Area Ground Water Appendix IX
MW-2S Production Area Ground Water TCL + 30
MW-3S Production Area Ground Water TCL + 30
MW-4S Production Area Ground Water TCL + 30
MW-58 Production Area Ground Water TCL + 30
MW-6S Warwick Area Ground Water Appendix IX
MW-7S Waste Water Treatment Area Ground Water Appendix IX
MW-8S Waste Water Treatment Area Ground Water TCL + 30
MW-9S Waste Water Treatment Area Ground Water TCL + 30

Notes:

TCL +30 = Targeted Compound List parameters plus a 30-compound library search

* -

Adjacent boring MW-1D provided the sample required to investigate soil quality at
that location.

cd88-360T2



TABLE 6-4

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN FIELD BLANK SAMPLES

CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

(1,2,4) (1,2,8)
Sampling Location: Field Blank Fieid Blank
Representative Matrix: Soi | Water
Sampling Date: 5/18/88 6/8/88
Laboratory |.D. Number: 447-006 488-005
ChemicaI(B)
Voiatile Organic Compounds Compound Group
BTEX:
toluene alkyl aromatic ND 4 J
CHLORINATED VOLATILE COMPOUNDS :
1,2-dichloropropane aliphatic halide 4 J ND
methylene chloride aliphatic halide - 108
tetrachloroethylene aliphatic halide ND ND
OTHER COMPOUNDS :
acetone 4 JB
2-butanone ketone ND 16
VOC - TOTAL 4 34
Semi-Volatile Organics
aldrin pesticide 0.01 J ND
alpha-BHC pesticide 0.01 J ND
Delta=-BHC pesticide 0.01 J ND
gamma~-BHC pesticide 0.01 J ND
4,4'-DDE pesticide 0.01 J ND
4,4'-DDT pesticide 0.01 J ND
dieldrip pesticide 0.01 J ND
PHTHALATE ESTERS:
bis(2-ethylhexy!)phthalate DAE - 2 JB
diethyl phthalate DAE 0.7 J ND
di-n-octyl phthalate DAE 3J ND
PESTICIDES
endosul fan |1 pesticide 0.01 J ND
endrin pesticide 0.01 J ND
heptachior pesticide 0.01 J ND
heptachlor epoxide pesticide 0.01 J ND
kepone pesticice 0.06 | ND
SVO - TOTAL 3.87 2 ND
AM90-100Ti Page 1 of 2 87X4660




' TABLE 6-4 (continued)
PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN FIELD BLANK SAMPLES
CIBA-GEIGY FACILITY, CRANSTON, RHODE |ISLAND

(1)  COMPOUND CONCENTRATIONS REPORTED IN MICROGRAMS PER LITER (ppb).
2) ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT,

J
B
(3) DAE

CONCENTRATION 1S AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT,
CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
DICARBOXYLIC ACID ESTER.

(4)  APPENDIX IX ANALYSIS.

AM90-100Ti
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TABLE 6-5

PRELIMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN TRIP BLANK SAMPLES
CIBA-GEIGY FACILITY, CRANSTON, RHODE |SLAND

1,2) a,2) (1,2) (1,2) (1,2) (1,2) 1,2)

Sampling Location: Trip Blank  TB-2 TB-3 18-4 B8-1 8-2 8-3
Representative Matrix: Soil Soi Soi | Soi | Water Water Water
Sampling Date: 5/17/88 5/18/88 5/19/88 5/23/88 6/7/88 6/8/88 6/9/88
Laboratory [.D., Number 442-004 447-009 450-003 454-001 482-005 - 454-008 492-002
Chemical
Volatile Organic Compounds Compound Group
BTEX COMPOUNDS :
benzene aromatic - ND 4 JB - - - -
methylene chloride : aliphatic halide - ND 29 B - - - -
toluene . alkyl aromatic - ND 148 - - - -
OTHER COMPOUNDS : )
acetone ketone ND ND ND 56 ND - ND
unknown ' ~ ND ND 5T - ND ND - ND
VOC - SUBTOTAL 0 0 33 56 0 0 0
TIC - SUBTOTAL 0 0 5 0 0 0 0
vOC + TIC - TOTAL 0 0 39 56 0 0 v 0.

 NOTES:
(1) COMPOUND CONCENTRATIONS REPORTED IN MICROGRAMS PER LITER (ppb).

(2) -- = NO DATA OR NOT ANALYZED.
ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT.
J = CONCENTRATION IS AN ESTIAMTED VALUE LESS THAN THE METHOD DETECTION LIMIT,
B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
T = TENTATIVELY IDENTIFIED COMPOUND (TIC).
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TABLE 6-6
CIBA-GEIGY PRELIMINARY INVESTIGATION SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILIY
CRANSTON, RHODE 1SLAND
,2) o) (4} (4} ) a,3) 1,2) 1,2) (4 )] (4] ) (3)) (1) 1) (1,2) 2,4

Sampte Number : Mi-1D MR-2S MW-3S M-4S Mu-5S DuP-1 MW-6S MW-7S MW-8S MW-9S RS-1 RS-2 RS-3 RS-4 RS-5 f8

Lab |.D. Number: 447-008 442-001 442-002 442-003 454-004 454-003 447-007 450-001 447-001 454-002 447-002 447-003 447-004 447-005  450-002 447-006
Depth: 4-6 ¢t 3.5-7.5 tt 4-10 ¢¢ 5-9 tt+ 4-8 ¢t 4-8 ft 3-5 ¢t 5-7 ¢t 5-7 #t 2-6 1 ¢t 1 ¢t 1 ft 1 it . -
Date: 5/11/88 5/11/88 5/17/88 5/17/88 5/23/88 5/23/88 5/18/88 5/19/68 5/19/88 5/23/88 5/18/88 5/18/88 5/18/88 5/16/88 5/19/88 5/18/88
Analyte

aluminum 7650 5210 6310 5840 5840 6780 10900 6390 2970 6790 6630 6030 6480 5880 2960 64.3
ant imony <15.0 <16.9 <19.4 <17,2 <i3.0 <12.6 <20.8 <15.2 <12.6 <12.9 <12.9 <13.8 <13.4 <14.4 44.3 <60.0
arsenic 4,70 3.6 8.2 4,10 2.90 2,90 4.80 7.70 <0.64 <0.66 4,70 5.40 4.90 3.90 1.30 26.0
barium 63.9 606 99.5 40.8 28.3 38.4 74.t 127 25.6 49.9 74.4 142 65.5 1.0 30.2 65.9
beryllium <0.15 <0.17 <0.19 <0.17 <0,13 <0.13 1.00 <0.15 <0.13 <0,13 <0,13 <0.14 <0,13 <0.14 <0.15 <0.60
cadmium <1.20 <1.40 2.6 <t.40 <1.10 <1.10 <1.70 <1,30 <t.10 «1.1 <t,10 <1,20 <1.10 <1.20 1.0 <5.00
calcium 2270 3380 6480 1370 617 610 1780 5230 897 1750 2130 1960 1550 2240 598 256
chromium 171 14,6 ] 456 10.4 71.97 9.48 15.4 135 4,40 9.91 24,4 24.4 10.6 38.6 20.2 5.10
cobalt 3.49 3.4 9.22 4.81 4,45 5.14 4,05 4,12 1.64° 5.40 4,70 4,36 4,19 3.93 3.4 <5,00
copper 186 25.2 221 12.1 7.17 8.32 18.6 15 42,2 10.7 48,2 574 31.4 34.5 26.1 19.1
iron 13300 11200 76600 12200 11100 11700 17900 9520 3910 14400 14300 12500 13000 12100 14200 176
_leag 49.3 67.2 197 5.30 16 14.7 29.3 265 7.97 1.9 43.7 383 80.0 84.1 6.60 <21.0
magnes ium 1410 1970 1480 1960 1670 1600 1520 1440 944 1560 1520 1910 1530 1480 1020 <200
manganese 175 118 3850 180 216 243 169 185 4.3 164 357 196 225 255 146 <6.10
mercury <0.08 0.18 <0.10 <0.10 <0,05 <0.06 <0.12 0.30 <0.06 <0.05 0.34 0.21 0.07 0.22 0.17 <0.20
nlcke! 11.4 n 12.4 10.1 8.17 6.25 7.54 10.6 2.NM 7.07 8.80 29.8 8.17 10.2 11.0 <11.0
potassium 538 913 564 446 534 526 365 569 426 1090 461 436 476 632 414 <290.0
selenium 1.03 <0.33 <0.39 <0,37 <0.26 <0.26 0.8t 0.40 <0.29 <0.26 0.38 0.86 0.35 0.48 <0.30 <2,40
silver <0.50 0.68 2.46 0.57 0.72 0.42 <0.69 1.95 <0.42 «<0.04 <0,43 1.60 <0.44 <0.48 <0,50 <2.00
sodlum 359 356 118 337 252 251 387 338 161 aal 21 249 206 274 254 1260
thalllum <0.67 <0,66 <0.78 <0,75 <0,52 <0,52 <0,92 <0,60 <0.57 <0.53 <0,57 <0.62 <0.60 <0.64 <0.67 <4.80
AM90-100Tz Page 1 of 2 87X4660



TABLE 6-6 (continued)
CIBA-GEIGY PRELIMINARY INVESTIGATION SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN SOIL SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE [|SLAND
a,2) ) m (4} ) 01,3 ,2) 1,2) o) 1) m (1)) o) (4)] ,2) 2,4)
Sample Number MW-tD Wi-25 MW-3S MW-4S MH-5S DUP-1 MW-6S wi-75 MW-8S MW-9S RS-1 RS-2 RS-3 RS~4 RS-S f8
tab |.D. Number 447-008 442-001 442-002 442-003 454-004 454-003 447-007 450-001 447-001 454-002 447-002 447-003 447-004 447-005  450-002 447-006
Depth 4-6 ft 3.5-7.5 ¢t 4-10 ¢+t 5-9 ¢t 4-8 4-8 1t 3-5 tt 5-7 ¢t 5-7 §t 2-6 tt 1+ 1 ¢t 1§t [ I3 ¢ bt -
Date 5/17/88 5/11/88 5/11/88 5/11/88 5/23/88 5/23/68 5/18/88 5/19/88 ' 5/19/88 5/23/88 5/18/88 5/10/88 5/18/88 5/18/88 5/19/88 5/16/88
vanaﬁluu 21.4 26.6 25.4 16.8 1.5 12.2 15.9 13,0 4.46 13.0 13.8 18.6 15.1 18.5 15.0 <4.00
zinc 48.9 138 444 34.4 42,5 55.0 159 320 38.7 m 94,2 2320 112 217 24600 63.1
tin <125 NA NA NA NA NA <173 <126 NA NA NA " NA NA NA <126 <500
cyanide <0.63 23.9 5.07 <0.73 <0.56 <0.54 <0,87 0.69 <0.54 <0,55 0.55 0.62 <0,56 1.38 1.37 <10.0
tiuoride 122.7 NA NA NA NA NA 165.7 159 NA NA NA NA NA NA 121 1300
sultide 456,0 NA NA NA NA NA <1.0 <1.0 NA NA NA NA NA NA <1.0 <5.0
NOTES : ]
(1) CONCENTRATIONS IN mg/kg (ppm).
(2) MOST SOIL SAMPLES ANALYZED FOR TCL METALS; SELECTED SAMPLES (MW-1D, MW-6, MW-7, RS-5 and FB) WERE ANALYZED FOR APPENDIX IX METALS.
{3) DUPLICATE SAMPLE (DUP-1) COLLECTED AT MW-5.
(.4.) FIELD BLANK (FB) PERFORMED ON SPLIT-SPOON SAMPLER FOR MW-6 (VALUES REPORTED IN ug/t).
(5) < = LESS THAN THE NUMBER SHOWN; INDICATES THE DETECTION LIMtT,
NA = NOT ANALYZED.
AM90-100Tz Page 2 of 2 87X4660



TABLE 6-7

PREL IMINARY INVESTIGATION SUMMARY OF INORGANIC CONSTITUENTS DETECTED IN GROUND WATER SAMPLES
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1SLAND

o a,2) () ) o n 1,2) (1,2) ) ) a,3 a1,2,4)

Sample Number: MW-1S MW-1D MN-2S MW-3S MW-45 MW-5S MW~6S MW-7S MW-8$ MW-9S DUP FB-1
Lab 1.D. Number: 482-002 488-007 482-004 482-001 482-003 492-001 488-004 488-006 488-002 488-001 488-003 488-005
Date: 6/7/88 6/8/88 6/1/88 6/7/88 6/7/88 6/9/88 6/8/88 6/8/88 6/8/88 6/8/88 6/8/88 6/8/88
Analyte

chromium 17.9 1.7 34,5 8.20 46.7 13.8 8.00 “11.9 62.4 11.6 7.90 <3.00
iron 4260 . 27900 6360 14800 71500 10100 15000 20100 35800 3680 2260 <84.0
tead 9.80 5.60 192 16.2 59.1 16.5 6.50 4.50 24.6 2.60 1.8 <0.70
manganese 622 5050 445 1270 4620 1810 963 1160 4100 2170 2110 <6.10
cyanide <10.0 <10.0 <10.0 <10.0 <10.0 - 15.5 <10.0 <10.0 <10.0 <10.0 <10,0 <10.0
fluoride NA 760 NA NA NA NA 480 540 NA NA NA <450
sultide NA <1000 NA NA ~NA NA <1000 <1000 NA NA NA <1000
NOTES :

(1) CONCENTRATIONS IN MICROGRAMS PER LITER (ppb).

(2) MOST GROUND WATER SAMPLES WERE ANALYZED FOR TCL METALS; SELECTED SAMPLES (MW-1D, MW-6, MW-7 and FB-1) WERE ANALYZED FOR APPENDIX IX METALS.
(3) DUPLICATE SAMPLE (DUP) COLLECTED AT MW-9.

(4) FIELD BLANK (FB-1) PERFORMED ON BAILER FOR MW-6.

(5) < = LESS THAN THE NUMBER SHOWN; INDICATES THE DETECTION LIMIT,

NA = NOT ANALYZED.

AM90-100Tb Page 1 of 1 87X4660



PREL IMINARY INVESTIGATION SUMMA

TABLE 6-8

RY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE PRODUCTION AREA

CIBA-GEIGY FACILITY
CRANSTON, RHODE [SLAND

(1,2,4) (1,2) (1,2) 1,2) 1,2) (1,2,5)
Sampling Location: MW-1D MW-2S MW-3S MwW-4S MW-5S puP-1
Sampling Depth: 4-6 ft 3.5-7.5 fj 4-10 ¢t '5-9 f+t 4-8 1 4-8 ft
Sampling Date: 5/18/88 5/17/88 5/17/88 5/17/88 5/23/88 5/23/88
taboratory 1.D. Number: 447-008 442-001 442-002 442-003 454-004 454-003

Chemical(3)

Volatile Organic Compounds Compound Group
BTEX COMPOUNDS: )
ethyl benzene alkyl aromatic 3.6 0.16 J ND ND . ND ND
toluene alkyl aromatic ND 1.04 ND . 0.063 0.026 B 0.023 B
xylenes (totatl) alkyl aromatic 19,0 4.5 ND ND ND ND

22.6 i 5.70J ND 0.063 0.0268 0.0238
CHLORINATED COMPQUNDS :
chlorobenzene aromatic halide 33.0 3.5 ND ND ND ND
methylene chloride aliphatic halide ND 0.29 J 0.004 J 0.007 J ND ND

33.0 3.79J 0.0044 0.007J ND ND
OTHER COMPOUNDS :
acetone - ketone 2.9 ND ND 0.064 0.028 B 0.017 B
2-butanone ketone 0.3 J ND ND ND ND ND

3.2 ND ND 0.064 0.0288 0.0178

2,3-dimethyl-pentane alkane -- 0.82T ND ND ND ND
unknown alkane - 12,43 7 ND ND 0.100 T 0.093 T
unknown - 2.08 T ND 0.049 T ND ND
VOC - SUBTOTAL: 58.8 9.5 0.004 0.13 0.05 0.04
TIC - SUBTOTAL: - 15.3 ND 0.05 0.10 0.09
VOC AND TIC TOTAL: 58.8 24.8 0.004 0.18 0.15 0.13

AM90-100Tc
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TABLE 6-8 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE 1SLAND

(1,2,4) (1,2) ,2) (1,2) (1,2) (1,2,5)
Sampiing Location: ' MW-1D MW-25 MW-3S MW-4S MW-5S DUP-1
Sampling Depth: 4-6 ft 3.5-7.5 ft 4-10 ft 5-9 ft 4-8 ft 4-8 ft
Sampl ing Date: 5/18/88 5/17/88 5/11/88 5/17/88 5/23/88 5/23/88
Laboratory 1.D. Number: 447-008 442-001 442-002 442-003 454-004 454-003
: Chemlcal(B)
Semi-Volatile Organics Compound Group
POLYNUCLEAR ARCMAT IC HYDROCARBONS :
acenaphthene PAH ND ND 0.05 J ND : ND " ND
anthracene PAH 4.8 J 0.06 J 0.14 J ND ND ND
benzo(a)anthracene PAH 6.4 J 0.32 J 0.33 J ND ND ND
benzo(b) f luoranthene PAH 2.4 ) 0.57 0.50 ND ND 0.08 J
benzo(g,h,i)perylene PAH 2.1 ND ND ND ND ND
benzo(a)pyrene PAH 4,0 ) 0.33 J 0.29 J ND ND ND
chrysene PAH 6.3 J 0.35 ) 0.34 J ND ND ND
t luoranthene PAH : 19.0 J 0.67 0.69 ND ND 0.08 J
t lyorene PAH 3.6 J ND 0.11 4 ND ND ND
2-methyinaphthalene PAH 1.6 J ND ND ND ND ND
naphthalene PAH 3.7 J 0.21 J ND 0.06 J ND ND
phenanthrene PAH 19.0 J 0.29 J 0.46 ND . ND 0.05 J
pyrene PAH 10.0 J 0.80 0.70 ND ND 0.07 J

82,90J 3.60J 3.61 0.06J ND 0.28J
OTHER COMPOUNDS : )
AROCLOR-1248 PCB ND 3.30 ND ND ND ND
1,2-dichlorobenzene aromatic halide ND 0.25 J ND ND ND ND
disul foton pesticide 0.17% - - -— - -
methoxychlor pesticide 2.4 ND ND ND ND ) ND

2.57 3.554 ND ND ND ND

AM90-100Tc Page 2 of 4



L an B -l e - e
TABLE 6-8 (contlinued)
PREL IMINARY INVESTIGAT 10N SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND
(1,2,4) 1,2) \,2) (1,2) \,2) (1,2,5)
Sampling Location: MW-1D MW-2S MW-3S MW~-4S MW-5S DUP-1
Sampling Depth: 4-6 ft 3.5-7.5 {t 4-10 ft 5-9 ft 4-8 ft 4-8 ft
Sampl ing Date: 5/18/88 5/17/88 5/17/88 5/17/88 5/23/88 5/23/88
Laboratory |.D. Number: 447-008 442-001 442-002 442-003 454-004 454-003
PHTHALATE ESTERS: ‘
bis(2-ethylhexyl)phthalate DAE ND 0.78 B 1.18B 0.53 B 0.10 4B 0.16 JB
butyl benzyl phthalate DAE ND ND . ND ND ND 0.10 J
diethy! phthalate DAE ND ND 0.18 J 0.70 0.03 J 0.07 4
di-n-octyl phthalate DAE ND ND ND ND ND 0.24 J
ND 0.788 1.2848 1,238 0.1348 0.57J8
ACID EXTRACTABLE COMPOUNDS :
2-methy| phenol alkyl phenolic ND ND ND 0.1 ND ND
4-methyl phenol alkyl phenolic ND 0.04 J ND 0.1 ND ND
ND 0.04J ND 0.22J ND ND
TIC'S
benzene, 1,1-oxybis- aryl ether -- 0.30 T ND ND ND ND
benzene, aromatic halide - 0.6 T ND ND ND ND
1-chloro-4-(trifluoromethyl)-
1-chloromethy| benzene isomer alkyl aromatic halide -- ND ND 0.55.T ND ND
dimethy! pyridine isomer héferocyclic aromatic -- ND 0.80T 10.2 7 ND ND
nonyl phenol isomer alkyl phenolic - 2,197 ND ND ND ND
phenol, 2-(2h-benzotriazol- amino phenolic -- 3.4 7 ND ND ND ND
2-yl)-4-methyl
pyridine, 2-ethyl-6-methyl heterocyclic aromatic -- ND ND 053 T ND ND
4-tetramethylbutyl alky! phenolic - 29,07 ND ND ND ND
pheno! isomer
unknown phthalate ester DAE -- ND 250 T ND ND 1.66 T
unknown alkane - 1.49 T ND ND ND 0.29 T
unknown - -— 6.74 T 0.96 T ND ND ND
AM90-100Tc Page 3 of 4



TABLE 6-8 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

(1,2,4) (1,2 (1,2) (1,2 (1,2) (1,2,5)

Sampling Location: MW-1D MW-2S MW-3S © MW-4S MW-5S DUP-1
Sampling Depth: 4-6 ft 3.5-7.5 tt 4-10 £+ 5-9 ft 4-8 ft 4-8 ft
Sampling Date: 5/18/88 5/17/88 5/17/88 5/17/88 5/23/88 5/23/88
Laboratory 1.D. Number: 447-008 442-001 442-002 442-003 454-004 454-003
SVO - SUBTOTAL: _ : 85.5 8.0 4.9 1.5 0.1 0.8
TIC - SUBTOTAL: - 43.7 4.3 1.3 ND 2.0

. SVO AND TIC TOTAL: 85.5 51.7 9.2 12.8 0.1 2.8
NOTES:

(1) COMPOUND CONCENTRATIONS REPORTED IN mg/kg (ppm).
(2) -- = NO DATA OR NOT ANALYZED. .
* = AVERAGE CONCENTRATION OF TWO LABORATORY DUPLICATE SAMPLES.
ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT.

J = CONCENTRATION 1S AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT.

B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
T = TENTATIVELY IDENTIFIED COMPOUNT (TIC).
(3) DAE = DICARBOXYLIC ACID ESTER (PHTHALATE ESTER).
PAH = POLYNUCLEAR AROMATIC HYDROCARBONS.
PCB = POLYCHLORINATED BIPHENYL.
(4) APPENDIX I1X ANALYSIS.
(5) DUPLICATE OF SAMPLE MW-5.

AM90-100Tc
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TABLE 6-9

PRELIMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY

CRANSTON, RHODE ISLAND

1,2) (1,2,4) (1,2) (1,2) (1,2) (1,2). (1,2,5)
Sampling Location: NW-1S MW-1D MW-2 MW-3 MN-4 MW-5 FH1
Sampling Date: 6/1/88 6/6/88 6/1/88 6/7/88 6/7/88 6/9/88 5/18/688
Laboratory 1,0, Number: 482-002 488-007 482-004 482-001 482-003 492-001 447-010
Chemlcal(s)
Volatile Organic Compounds Compound Group
BYEX COMPOUNDS :
benzene aromatic 64 ) ND ND ND ND ND ' ND
ethy! benzene alkyl aromatic 2600 ND ND ND 180 J ND ND
toluene atky! aromatic 130 J 2 4300 ND 39000 ND ND
xylenes (total) alkyl aromatic 1200 ND ND ND ND ND ND
9994) 23 4300 ND 391804 ND ND
CHLORINATED VOLATILES:
chlorobenzene aromatic halide 33000 ND 21000 ND 300 ND ND
chloroform alky! halide ND ND ND ND ND ND "
t,2-dichloroethenes (total) aliphatic halide ND ND 35000 ND ND ND ND
methylene chloride atiphatic hallde ND 348 ND ND ND ND ND
33300 3J8 56,000 ND 300 ND 1"
TIC's 2
chloromethyl benzene isomer alky! aromatic halide ND - ND ND , 2400 T ND ND
unknown ND - ND 77 ND ND ND
VOC - SUBTOTAL: 42994 5 60300 ND 39480 ND n
TIC - SUBTOTAL: ND - ND 7 2400 ND ND

AM90-100Td
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TABLE 6-9 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES FROM THE PRODUCTION AREA

CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

1,2,5)

(1,2) (1,2,9) ,2) a,2) ,2) 1,2)
Sampl ing tocation: MW-1S MW-1D MW-2S MW-3S MW-4S MW-5S FH1
Sampl ing Date: 6/7/88 6/6/88 6/1/88 6/7/88 6/7/88 6/9/88 5/18/88
Laboratory |.D, Number: 482-002 488-007 482-004 482-001 482-003 492-001 447-010
VOC AND TIC TOTAL: 42994 5 60300 7 41680 ND 11
Sem|-Volatile Organics
POLYNUCLEAR AROMAT |C HYDROCARBONS :
acenaphthene PAH ND ND ND ND 124 ND -
anthracene PAH ND ND ND 2 ND ND -
fluoranthene PAH ND ND ND 7 ND ND -—
2-methyinaphthalene PAH ND ND 9 ND ND ND -
naphthalene PAH ND ND 200 ND 1nJ ND -
phenanthrene . PAH ND ND 2 ND ND ND -
pyrene PAH ND ND ND 54 ND ND =
ND ND 2119 14 23 ND -

ACID EXTRACTABLE COMPOUNDS:
2-chlorophenol phenolic hallide 84 ND 98 ND 134 ND -
2,4-dichlorophenol pheno! ic hallide ND ND ND ND 69 ND -
2,4-dimethylphenol alky!l phenolic 53 ND ND ND 13 ND -
2-methyiphenol alky! phenolic ND ND 34 ND 380 ND -
4-methylphenol alky!l phenotic 23 ND 210 ND 100 ND -
pentachlorophenol phenolic halide ND ND 323 ND ND ND -
phenol phenolic 129 ND a1 ND 1349 ND ==

1720 ND 415) ND 5884 ND -
AM90-100Td Page 2 of 5 B87X466¢



TABLE 6-9 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY '
CRANSTON, RHODE ISLAND

,2) 1,2,8) (1,2) (1,2) (1,2) (1,2) (1,2,5)
Sampiing Location: MN-1S MW-1D Mu-2S MW-3S MW-4S MW-5S FHI
Sampl ing Date: ) 6/7/88 6/8/88 6/1/88 6/1/88 6/7/68 6/9/68 5/18/68
Laboratory 1.D. Number: 482-002 488-007 482-004 482-001 482-003 492-001 447-010
OTHER COMPOUNDS :
benzoic acid carboxylic acld ND ND ND ND 36 J ND -
benzy! alcohol aryt atcohol ND ND ND ND 22 J ND -
bis(2-chloroethy!l)ether aliphatic ether halide ND ND ND ND 3 ND -
4-chloroaniiine aromatic amine w0y ND ND ND ND ND ==

10 ND ND ND 63J ND -

chlordane pesticide ND ND ND ND ND 5.54 -
PHTHALATE ESTERS:
bis(2-ethythexy!) phthalate DAE 1108 2.8 ND 240 B ND 1708 -
diethy! phthalate DAE ND ND 2) ND 1J ND -
di-n-butyl phthalate DAE ND 14 16 J ND ND ND -
di-n-octyl phthalate DAE 54 ND ND 14 ND ND -

11548 348 18J 2478 [ ] 1708

AM90-100Td : Page 3 of 5 87X466Q



TABLE 6-9 (continued)

PREL IMINARY [INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

,2) (1,2,4) \,2) 1,2 1,2) 1,2) 1,2,%)
Sampling Location: Mu-1S MW-10 MN-2S MW-3S Mo-4S MW-5S FH1
Sampl ing Date: 6/1/88 6/8/88 - 6/7/88 6/1/68 6/1/88 6/9/88 5/18/88
Laboratory |.D. Number: 482-002 488-007 482-004 482-001 482-003 492-001 447-010
CHLORINATED BENZENES:
t,2-dichlorobenzene aromatic halide 3 ND 280 ND 51 ND -
1,3-dichlorobenzene aromatic halide 1J ND ND ND ND ND -
1,4-dichlorobenzene aromatic halide ND ND 6 ND ND ND -

4) ND 286J ND 51 ND
TiC's
benzene methanol, 2-chloro alkyl aromatic halide ND - ND ND 247 ND -
benzene,1,1'-oxybis ary! ether ND - arT ND 93 T ND -
benzenepropanoic acid aryl cérboxyllc acid ND - 200 T ND ND ND -
benzoic acid, 2-methyl carboxylic acid ND - ND ND 67T ND -
th-benzotriazole cyclic amine 157 - ND ND ND ND -
butane,i,!'-oxybis alkyl ether 200 T - ND ND ND ND -
chiorobenzoic acid Isomer carboxyllc acld halide ND - ND ND 9T ND -
chioromethy! benzene isomer alkyl aromatic hallde ND -- ND ND s0T ND -
chlorotrifluoromethyl aromatic amino halide 69T - ND ND ND ND -
benzenamine |somer
2,5-cyciohexadiene-1,4-dlione ketone dliene ND - 337 ND ND ND -
2,6-bis(1,1-dimethylethyl) carboxyllc acid ND - 577 ND ND ND -

decanoic acid
2,3-dihydro methyl th-indene isomer PAH ND -- 370 7 ND ND ND -
dimethyl benzene |somer alkyl aromatic 2080 7 - 220 T ND 1670 T ND -
dimethy! pheno! lsomer alkyl phenolic ND - ND ND 140 T ND -
dimethy! pyridine Isomer heterocyclic aromatic 148 T -~ ND ND 827 ND -
ethanone,2,2-dImethoxy- 170 7 - ND ND ND ND -

1,2-diphenyl

AM90-100Td
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TABLE 6-9 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES FROM THE PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

(1,2 (1,2,8) 1,2) (1,2 ,2) 1,2) (1,2,%)
Sampting Location: MN-1$ MW-1D MW-2S MW-3S MW-4S MW-5S FH1
Samp| ing Date: 6/1/88 6/8/88 6/7/88 6/1/88 6/1/88 6/9/88 5/18/88
Laboratory !.D. Number: ) 482-002 488-007 482-004 482-001 482-003 492-001 447-010
ethy! benzene alkyl aromatic 79 T - ND ND 120 T ND .-
ethylmethy! benzene |somer alky) aromatic ND - 67T ND ND ND -
furan,2-butyltetrahydro cyclic ether 66T - ND ND 147 ND --
1(3H) -isobenzofuranone cyclic ether 167 - ND ND ND ND --
2,4-pentanediol ,2-methyl alkyl dlol ND - 160 T ND ND ND -
phenol ,3-(1,1-dimethylethyl) alkyl phenolic 85T - 52T ND NO ND -
4-tetramethylbutyl phenoi Isomer alkyt phenolic ND - 77 ND ND ND -
unknown aromatic aromatic 23 7 - ND ND ND ND -
unknown acid - carboxylic acid ND -- 520 T ND ND ND -
unknown hydrocarbon ND - 80 T ND ND ND -
unknown 849 T - 523 T ND 139 T mrT -
SVO - SUBTOTAL: 301 3 930 261 126 176 -
TIC - SUBTOTAL: 4511 - 2401 ND 3398 17 -
SVO AND TiC TOTAL: 4812 3 333 261 4124 193 -

NOTES :

(1)  COMPOUND CONCENTRATIONS REPORTED IN MICROGRAMS PER LITER (ppb).
(2) '~ -- = NO DATA OR NOT ANALYZED.
NOT DETECTED OR BELOW METHOD OF DETECTION LIMIT,
J = CONCENTRATION 1S AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT,
B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
T = TENTATIVELY IDENTIFIED COMPOUNT (TIC).
(3) DAE = DICARBOXYLIC ACID ESTER,
PAH = POLYNUCLEAR AROMATIC HYDROCARBONS.
(4)  APPENDIX IX ANALYSIS,
(5) FIRE HYDRANT WATER SAMPLE,

g
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TABLE 6-10
SUMMARY OF INORGANIC CONSTITUENTS

PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

IN SOIL AND GROUND WATER SAMPLES

Number of Number of
Analyte Media Analyses Positive Results Range Average
Aluminum Soil 6 6 5210-7650 ppm 6272 ppm
Ground Water - - - -
Antimony Soil 8 I <12.6-<19.4 ppm <15.7 ppm
Ground Water — - - -
Arsenic Soil 6 6 2.9-8.2 ppm 4.4 ppm
Ground Water 12 5 <2.8-609 ppb <161 ppb
Barium Soil 6 28.3-606 ppm 146 ppm
Ground Water - - - -
Beryllium Soil 0 <0.13-<0.19 ppm <0.16 ppm
Ground Water - - - -
Cadmium Soil 6 1 <1.1-2.6 ppm <I.5 ppm
Ground Water 12 4 <3.9-10 ppb <4.2 ppb
Calcium Soil 6 6 610-6480 ppm 2454 ppm
Ground Water - - - -
Chromium Soil 6 6 7.97-456 ppm 85.9 ppm
- Ground Water 18 9 <4.4-<98 ppb <24.1 ppb
Cobalt Soil 6 6 3.41-9.22 ppm 5.1 ppm
Ground Water - - - -
Copper Soil 6 7.17-221 ppm 76.6 ppm
Ground Water - - - -
Iron Soil 6 6 11100-76600 ppm 22683 ppm
Ground Water 6 6 4260-71500 ppb 22486 ppb
AM89-149TT Page 1 of 3
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TABLE 6-10 (continued)
SUMMARY OF INORGANIC CONSTITUENTS

IN SOIL AND GROUND WATER SAMPLES

PRODUCTION AREA
CIBA-GEIGY FACILITY

CRANSTON, RHODE ISLAND -

Number of Number of
Analyte Media Analyses Positive Results Range Average
Lead Soil 6 6 5.3-197 ppm 58.3 ppm
Ground Water 18 16 <1.7-247 ppb <63.3 ppb
Magnesium Soil 1410-1970 ppm 1682 ppm
' Ground Water - - - -
Manganese Soil 6 6 118-3850 ppm 790 ppm
Ground Water 12 11 <6.5-5050 ppb <1412 ppb
Mercury Soil 6 <0.05-0.18 ppm 0.10 ppm
Ground Water - - - -
Nickel Soil 6.26-12.4 ppm 9.9 ppm
Ground Water - - - -
Potassium Soil 6 446-913 ppm 587 ppm
Ground Water - - - -
Selenium. Soil <0.26-1.03 ppm - <0.44 ppm
Ground Water - - - -
Silver Soil 6 5 0.42-2.46 ppm <0.89 ppm
Ground Water - - - -
Sodium Soil 6 251-418 ppm 328 ppm
Ground Water - - - -
Thallium Soil 6 <0.52-<0.78 ppm <0.65 ppm
Ground Water - - - -
Vanadium _ Soil 6 11.5-27.4 ppm 20.0 ppm
Ground Water - - - -
AM&9-149TT Page 2 of 3
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TABLE 6-10 (continued)
SUMMARY OF INORGANIC CONSTITUENTS

IN SOIL AND GROUND WATER SAMPLES

PRODUCTION AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

-- = NO DATA OR NOT ANALYZED.

AMB9-149TT
March 26, 1990

Page 3 of 3

Number of . Number of
Analyte Media Analyses Positive Results Range Average
Zinc Soil 6 6 34.4-444 ppm 127 ppm
- Ground Water 12 3 <20-<43000 ppb <12736 ppb
-Tin Soil 0 <125 ppm <125 ppm
Ground Water - - - -
Cyanide Soil 6 l <0.54-23.9 ppm <5.2 ppm
Ground Water 6 2 <10.0-15.5 ppb <10.9 ppb
Flouride Soil l 1 122.7 ppm 122.7 ppm
- Ground Water 1 l 760 ppb 760 ppb
Sulfide Soil ! 1 456 ppm 456 ppm
Ground Water l 0 <1000 ppb <1000 ppb
NOTES:
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PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED !N SOIL SAMPLES

TABLE 6-11

FROM THE WASTE WATER TREATMENT AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

1,2,4) (1,2) (1,2)
Sampling Location: MW-7S MW-8S MW-9S
Sampling Depth: 5-7 ft 5-7 f+t 2-6 ft
Sampling Date: 5/19/88 5/18/88 5/23/88
Laboratory |.D. Number: 450-001 447-001 454-002
Chemical(S)
Volatile Organic Compounds Compound Group F 1 L
BTEX:
toluene alkyl aromatic 0.003 J ND 0.023 B
OTHER COMPQUNDS :
acetone ketone 0.015 ND 0.033 B
2-butancne ketone 0.003 JB ND ND
0.018J8 ND 0.0338
CHLORINATED COMPOUNDS :
1,2-dichlioroethane aliphatic halide _ 0.002 J ND ND
1,1,2,2-tetrachloroethane aliphatic hatide 0.013 ND ND
1,1,1-trichloroethane aliphatic halide ND 0.009 ND
trichloroethylene aliphatic halide 0.012 ND ND
0.027J 0.009 ND
unknown alkane alkane - ND 0.116 T
VOC - SUBTOTAL 0.05 0.01 0.06
TIC - SUBTOTAL - ND 0.12
VOC + TiIC - TOTAL 0.05 0.01 0.17
Semi-Volatile Compounds
POLYNUCLEAR AROMATIC HYDROCARBONS:
fluoranthene PAH 0.83 J 0.031 J ND
phenanthrene PAH ND 0.017 J ND
pyrene PAH 0.67 J ND ND
1.50 J 0.048 J ND
AM90-100Te Page ! ot 2 87X4660
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TABLE 6-11
PREL IMINARY [INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED [N SOiL SAMPLES
FROM THE WASTE WATER TREATMENT AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

(1,2,4) (1,2) 1,2)

Sampling Location: ' MW-7S MW-8S MW-9S
Sampiing Depth: 5-7 ft 5-7 £t 2-6 ft
"Sampling Date: ‘ 5/19/88 '5/18/88 5/23/88
Laboratory t.D. Number: 450-001 447-001 454-002
PESTICIDES:
alpha-chliordane pesticide 0.26 - -
gamma-chtordane pesticide 0.18 ) - -
dieldrin pesticide 0.017 ND ND
4,4'-DDE " pesticide 0.085 ~ND _ND
4,4'-DDD pesticide 0.13 ND ND
‘ 0.672 ND : ND
PHTHALATE ESTERS: _ :
bis(2-ethy| hexyl)phthalate DAE ND 0.13 JB 0.87 B
_butyl benzy! phthalate DAE ND 0.41 ND
diethy!l phthlate DAE ND ND 1.3
dimethy! phthalate DAE EQ 0.26 J ) §9
ND 0.804B 2.178

OTHER COMPOUNDS:

0cDD dioxin 0.00022 - -
bicyclo(4.2.0) octa-1,3,5-triene triene - 0.37 T ND
unknown _ | - 0.46 T . 3.97
SVO - SUBTOTAL 207 0.85 2.17
TIC - SUBTOTAL - 0.83 _3.90
SVO + TIC - TOTAL o 2.7 1.68 6.07
NOTES:

(1) COMPOUND CONCENTRATIONS REPORTED IN mg/kg (ppm).
(2) -- = NO DATA OR NOT ANALYZED.
ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT.
J = CONCENTRATION IS AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT.
B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
T = TENTATIVELY IDENTIFIED COMPOUND (TIC).
(3) DAE = DICARBOXYLIC ACID ESTER.
PAH = POLYNUCLEAR AROMATIC HYDROCARBONS.
(4) APPENDIX IX ANALYSIS.
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TABLE 6-12
SUMMARY OF INORGANIC CONSTITUENTS
IN SOIL AND GROUND WATER SAMPLES
WASTE WATER TREATMENT AREA -
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number of Number of
Analyte Media ~Analyses Positive Results Range Average
Aluminum Soil 3 3 2970-6790 5383 ppm
Ground Water - - - --
Antimony Soil 3 <12.6-<15.2 ppm <13.6 ppm
Ground Water - - : - -
Arsenic Soil 3 l 0.64-7.70 ppm <3 ppm
Ground Water 2 2 4.0-10.0 <7.0 ppb
Barium Soil 3 3 25.6~127 ppm 67.5 ppm
Ground Water - - - -
Beryllium Soil 3 0 <0.13-<0.15 ppm <0.14 ppm
Ground Water - - - -
Cadmium Soil 3 0 <1.0-<1.3 ppm <I.l ppm
Ground Water 2 0 <4.7 ppb <4.7 ppb
Calcium Soil 3 897-5230 ppm 2626 ppm
Ground Water - - - -
Chromium Soil 3 3 4.40-135 ppm 49.77 ppm
Ground Water 6 4 7.9-<62.4 ppb <18.7 ppb
Cobalt Soil 3 3 1.64-5.40 ppm 3.72 ppm
Ground Water - - - -
Copper Soil 3 3 10.7-115 ppm 56.0 ppm
Ground Water - - - -
Iron Soil 3 3 3910-14400 ppm 9277 ppm
Ground Water 4 4 2260-35800 ppb 15460 ppb
AMB89-149Ty Page 1 of 3



TABLE 6-12 (Continued)
SUMMARY OF INORGANIC CONSTITUENTS
IN SOIL AND GROUND WATER SAMPLES
WASTE WATER TREATMENT AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number of Number of
Analyte Media Analyses Positive Results Range Average
Lead Soil 3 3 7.97-265 ppm 95.0 ppm
Ground Water 6 6 1.8-24.6 ppb 7.6 ppb
Magnesium Soil 3 3 944-1560 ppm 1315 ppm
Ground Water - - , - -
Manganese Soil 3 3 41.3-185 ppm 130.1 ppm
Ground Water 5 5 1160-5470 ppb 3002 ppb
Mercury Soil 3 1 <0.05-0.30 ppm <0.13 ppm
Ground Water - - - o=
Nickel Soil 3 3 2.71-10.6 ppm 6.79 ppm
Ground Water - - - -
Potassium Soil 3 3 426-1090 ppm 695 ppm
Ground Water - - - -
Selenium Soil <0.26-0.40 ppm <0.32 ppm
Ground Water . - - - -
Silver Soil <0.04-1.95 ppm <0.80 ppm
Ground Water - - - -
Sodium Soil 3 3 161-411 ppm 303 ppm
Ground Water - - - -
Thallium Soil 3 <0.53-<0.60 ppm <0.57 ppm
Ground Water - - - -
Vanadium Soil 4.46-13.0 ppm 10.15 ppm
Ground Water - - - -
AMB9-149Ty Page 2 of 3
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TABLE 6-12 (Continued) :
SUMMARY OF INORGANIC CONSTITUENTS
IN SOIL AND GROUND WATER SAMPLES
WASTE WATER TREATMENT AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number of - ‘Number of

Analyte Media Analyses ‘Positive Results : Range Average

Zinc Soil 3 3 38.7-320 ppm 156.6 ppm
-Ground Water 2 | 1000-<1510 ppb <1255 ppb

Tin Soil 1 0 <126 ppm <126 ppm
Ground Water - - : - -

Cyanide Soil 3 1 <0.54-0.69 ppm <0.59
Ground Water 4 0 <10 ppb <10 ppb

Flouride Soil l 1 159 ppm 159 ppm

' Ground Water l 1 540 ppb 540 ppb

Sulfide Soil 1 0 <1.0 ppm <1.0 ppm
Ground Water l 0 <1000 ppb <1000 ppb

NOTES:

- = No data or not analyzed

AMR9-149Ty Page 3 of 3



PREL IMINARY [INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES

TABLE 6-13

FROM THE WASTE WATER TREATMENT AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

(1,2,5)

l (1,2,4) 1,2) a,2)

" Sampling Location: v MW-7S MW-8S MW-95 DuP
Sampling Date: 6/8/88 6/8/88 6/8/88 6/8/88

\' Laboratory 1.D. Number: 488-006 488-002 488-001 488-003

" Chemical(”

' Volatile Organic Compounds Compound Group

@@ BTEX COMPOUNDS:
toluene alkyl aromatic ND ND ND 34
xylenes (total) alkyl aromatic ND ND ND 6

ND ND ND 9J

I CHLORINATED COMPOUNDS :
1,2-dichloropropane aliphatic halide ND 83 JB ND ND
methylene chloride aliphatic halide ND 10000 4 J8 50 B8
1,1,1-trichloroethane aliphatic halide ND 470 ND 4

ND 1055348 4)8 54J8

\ll OTHER COMPOUNDS :
acetone ketone ND ND 12 B 8 JB
voC - SUBTOTAL ND 10553 16 7

“ TIC - SUBTOTAL ND ND ND ND
VOC + TIC - TOTAL ND 10553 16 LAl

a Semi-Volatile Organics
POLYNUCLEAR AROMATIC HYDROCARBONS :

I acenaphthene ' PAH ND 2 ND ND
anthracene PAH ND 14 ND ND
ftuoranthene PAH ND 5 J ND ND

I f luorene PAH ND 1J ND ND

%8 phenanthrene PAH ND 54 ND ND
pyrene ' PAH ND 4 ND ND

l ND 18J ND ND

' AMGO-100T# Page 1 of 2 87X4660



PREL IMINARY INVESTIGATION SUMMARY OF

TABLE 6-13

FROM THE WASTE WATER TREATMENT AREA

CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND "

ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES

(1,2,4) (1,2) (1,2) (1,2,5)

Samp!ing Location: MW-7S MW-8S MW-9S DUP
Sampling Date: 6/8/88 6/8/88 6/8/88 6/8/88
Laboratory |.D. Number: 488-006 488-002 488-001 488-003
PHTHALATE ESTERS: .
bis(2-ethyl hexyl)phthalate DAE 4 JB 43 34 2]
TICs
9-octadecen-1-o0l (z) alcohol - 55 T 140 T 140 T
unknown carboxylic acid - 9T ND ND
unknown alkane - 19T ND ND
unknown aromatic - 52 7 50T 20T
unknown aromatic - 49 T 35T 21 T
SVO - SUBTOTAL 4 61 3 2
TIC - SUBTOTAL - .184 225 181
SVO + TIC - TOTAL 4 245 228 183
NOTES:
(1) COMPOUND CONCENTRAT!ONS REPORTED IN MICROGRAMS PER LITER (ppb).
(2) -- = NO DATA OR NOT ANALYZED.

ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT.

J»= CONCENTRATION IS AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT.

B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.

T = TENTATIVELY IDENTIFIED COMPOUNG (TiC).
(3) DAE = DICARBOXYLIC ACID ESTER.

PAH = POLYNUCLEAR AROMATIC HYDROCARBONS.

(4) APPENDIX IX ANALYSIS.
(5) DUPLICATE OF SAMPLE Mw-9,
AM90-100T Page 2 of 2 87X4660




TABLE 6-14
PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE WARWICK AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE |SLAND

(1,2,4) ,2) 1,2) (1,2) 1,2) 1,2,4)
Sampling Location: MW-6S RS-1 RS-2 RS-3 RS-4 RS-5
Sampling Depth: 3-5 ft 1 ft 1 £t 1 ft 1 ft 1 ft
Sampling Date: 5/18/88 5/18/88 5/18/88 5/18/88 5/18/88 5/19/88
Laboratory |.D. Number: 447-007 447-002 447-003 447-004 447-005 450-002

Chemical(B)

Volatile Organic Compounds Compound Group
BTEX COMPOUNDS :
ethy| benzene alky!| aromatic ND ND 0.001 J ND "ND ND
toluene alky! aromatic ND 0.00% J 0.007 ND ND 0,005 JB

ND 0.001J 0.008J ND ND 0.005.J8
CHLORINATED VOLATILES:
chlorobenzene aromatic halide ND ND ND ND ND 0.0006 J
methylene chloride aliphatic halide ND ND 0.005 J 0.005 J 0.004 J ND
tetrachloroethylene _aliphatic halide ND 0.002 J -0.013 ND ND ND
1,1,1-trichloroethane aliphatic halide ND 0.004 J 0.002 JB ND ND ND
trichloroethylene al iphatic halide ND ND ND ND ND 0.005 J

ND 0.006J 0.020JB 0.005J 0.004) 0.0056J
AM90-100Tg page 1 of 5 87X4660




TABLE 6-14 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE WARWICK AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE 1SLAND

(1,2,4) 1,2) - 1,2) 1,2) 1,2) (1,2,4)

Sampling Location: MW-6S RS-1 RS-2 RS-3 RS-4 RS-5
Samp!ing Depth: 3-5 ft 1 ft 1 ff‘ 1 £t 1 1 £t
Samp | ing Date: 5/18/88 5/18/88 5/18/88 5/18/88 . 5/18/88 5/19/88
Laboratory 1.D. Number: 447-007 447-002 447-003 447-004 447-005 450-002

OTHER COMPOUNDS :

acetone ketone ND ND 0.009 ND ND ND

2-butanone ketone 0.003 J8B ND ND ND ND 0.002 J8
0.003JB ND 0.009 ND . ND 0.002JB

TIC

benzene, 1-chloro-4-trifluoromethyl alkyt aromatic halide - ND 0.019 T ND ND ND

unknown - ND 0.006 T ND ND ND

VOC - SUBTOTAL 0.003 0.007 0.037 0.005 0.004 0.013

TIC - SUBTOTAL . - ND 0.025 ND ND ND

VOC + TIC - TOTAL 0.003 0.007 0.062 0.005 0.004 0.013

Semi-Volatile Organics

POLYNUCLEAR AROMATIC HYDROCARBONS :

acenaphthene PAH ND 0.02 J 0.57 0.15 J ND ND
acenaphthyiene PAH ND 0.009 J 0.074 ) 0.046 J 0.018 J ND
anthracene PAH ND 0.059 J 0.77 0.5 0.11 J ND
benzo(a)anthracene PAH ND 0.36 J 3.5 1.5 0.59 ND
benzo(b)f luoranthene PAH ND 0.4 3.3 1.2 0.44 ND

AM90-100Tg page 2 of 5 87X4660



TABLE 6-14 (continued)

PRELIMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOtL SAMPLES FROM THE WARWICK AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE [SLAND

(1,2,4) 1,2) ,2) 1,2) ,2) (1,2,4)

Samp! ing Location: MW-6S RS-1 RS-2 RS-3 RS-4 RS-5
Sampling Depth: - 3-5 ft 1 £t 1 £t 1 ft 1 £t 1t
Sampling Date: 5/18/88 5/18/88 5/18/88 5/18/88 5/18/88 5/19/88
Laboratory |.D. Number: 447-007 447-002 447-003 447-004 447-005 450-002
benzo(k) f luoranthene PAH ND - ND ND 1.2 ND ND
benzo(g,h,i)perylene PAH ND 0.2J 1.6 0.5 0.27 J ND
benzo(a)pyrene PAH ND - 0.37 J 3.2 1.2 0.61 ND
chrysene PAH ND 0.41 3.7 1.4 0.65 ND
f luoranthene : PAH 0.1 J 0.7 6.5 3.1 1 ND
f luorene ' PAH ND 0.02 J 0.4 0.21 J ND ND
indeno(1,2,3,c,d)pyrene PAH ) ND 0.19 J 1.5 0.52 0.24 J ND
2-methylnaphthalene . PAH ND ND 0.049 J 0.029 J ND ND
naphthalene PAH ND ND 0.078 J 0.051 J 0.028 J ND
phenanthrene PAH : 0.062 J 0.31 J 3.8 2.2 0.57 ND
pyrene PAH 0.062 J 0.69 6.5 2.9 1.5 24
0.224) 3.7484 35.541J 16.706J 6.0264 2)

PHTHALATE ESTERS:

bis(2-ethyl hexyl)phthalate DAE ND 0.1t JB 0.41 B 0.12 J8 0.24 JB 0.69 J
butyl benzy! phthalate DAE ND ND ND 0.2 J ND ND
diethyl phthalate DAE ND ND 0.036 J ND ND ND
di-n-butyl phthalate DAE ND ND . ND ND 0.098 J ND

ND 0.11J . 0.446J8 0.32J8 0.3384B 0.69J

OTHER COMPOUNDS :

aroclor-1254 PCB ND ND ND ND 0.98 2.5
bis(2-chloroethyl)ether alkoxy ether ND ND 0.084 J ND ND ND
chlordane pesticide _ ND ND ND 0.29 0.59 ND
4-chloroani line aryl amine halide ND ND 0.26 J ND 0.17 J ND
2-chlorophenol- phenolic halide ND ND ND ND ND 3.7 J

AM90-100Tg page 3 of 5 87X4660



TABLE 6-14 (continued)

PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE WARWICK AREA

CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

(1,2,4) (1,2) (1,2) (1,2) (1,2) (1,2,4)
Sampl ing Location: MW-6S RS-1 RS-2 RS-3 RS-4 RS-5
Sampling Depth: 3-5 ft 1 ft 1 f+ 1t 1 ft 1 f+
Sampling Date: 5/18/88 5/18/88 5/18/88 5/18/88 5/18/88 5/19/88
Laboratory |.D. Number: 447-007 447-002 447-003 447-004 447-005 . 450-002
dibenzofuran ACE ND ND 0.15 J 0.1 ) 0.014 J ND
disul foton pesticide ND - - - - 0.06
isophorone cyclic ketone 0.099 J ND ND ND ND ND
0CoD dioxin ND et - == - 0.00024

0.99J ND 0.4944 0.39J 1.754) 6.26024)
11H-benzo(a) f luorene PAH - 0177 ND ND ND --
11H-benzo(b) f luorene PAH - ND ND ND ND -
benzenamine, 2-chloro-5-(trifluoromethyl) aromatic amino halide - ND 4,57 ND ND -
benzenamine, 4-chloro-3-(trifluoromethyl) aromatic amino halide - ND 1.4 T ND ND -
benzene, 1-chloro-4-(trifluoromethyl) alkyl aromatic hatide - ND 0.4T ND ND -
2,5-cyclohexadiene-1,4-dione, cyclic diene - ND ND ND 1.1 7 -

2,6-bis(1,1-dimethylethyl)

methyl pyrene isomer PAH - ND ND 0.37 7 ND -
phenol, 2,4-bis-{1,1-dimethylethyl) alkoxy aromatic - ND .07 T ND ND -
phenol, dimethy!l-phosphate (3:1) alkyl phenolic - ND ND ND 1.6 T -
trimethy! benzene isomer alkyl aromatic - ND 0.52 T ND ND -
unknown PAH PAH -- 0.16 T ND 1.9 T ND --
unknown phthalate ester DAE - 2.1 T ND ND ND -
unknown phenol - ND ND ND 0.65T -
unknown alkane - 0.42 T 1.87 7 1.55 T 0.81 T --
unknown - 1.16 T 4.1 T 1.09 7 4.07 T -

AM90-100Tg
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TABLE 6-14 (continued)
PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM THE WARWICK AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE |ISLAND
) (1,2,4) (1,2) . (1,2) (1,2 1,2) (1,2,4)
Sampling Location: MW-6S RS-1 RS-2 RS-3 RS-4 RS-5
Sampling Depth: 3-5 ¢t 1 ft 1t 1 ft 1t 1 £+
Sampling Date: 5/18/88 5/18/88 5/18/88 5/18/88 5/18/88 5/19/88
Laboratory |.D. Number: 447-007 447-002 447-003 447-004 447-005 450-002
SVO - SUBTOTAL 0.32 3.86 36.48 17.42 8.12 8.95
TIC - SUBTOTAL - 4.01 13.49 4,92 8.23 -
SVO + TIC - TOTAL 0.32 7.87 49,97 22.34 16.35 8.95
NOTES :
(1) COMPOUND CONCENTRATIONS REPORTED IN mg/kg (ppm).
(2) -~ = NO DATA OR NOT ANALYZED,
ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT,
J = CONCENTRATION IS AN ESTIAMTED VALUE LESS THAN THE METHOD DETECTION LIMIT,
B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.
T = TENTATIVELY IDENTIFIED COMPOUND (TIC)
(3) DAE = DICARBOXYLIC ACID ESTER,
ACE = AROMATIC CYCLIC ETHER.
PAH = POLYNUCLEAR AROMATIC HYDROCARBON.
PCB = POLYCHLORINATED BIPHENYL.
(4) APPENDIX IX ANALYSIS.
page 5 of 5 87X4660
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TABLE 6-15

SUMMARY OF INORGANIC CONSTITUENTS

IN SOIL AND GROUND WATER SAMPLES

WARWICK AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number of Number of
Analyte Media Analyses Positive Results Range Average
Aluminum Soil 6 6 2960-10900 ppm 6480 ppm
Ground Water - - -
Antimony Soil 8 2 <12.9-137 ppm <32.1 ppm
Ground Water - -~ : - --
Arsenic Soil 8 7 1.3-31 ppm 7 ppm
Ground Water 1 0 <2.8 ppb <2.8 ppb
Barium Soil 30.2-622 ppm 155.6 ppm
Ground Water - - - -
Beryllium Soil 8 2 <0.13<2.2 ppm  <0.56 ppm
Ground Water - - - -
Cadmium Soil 8 l <l.1-14 ppm <3.9 ppm
Ground Water 2 0 <4.7-<9.3 ppb <7 ppb
Calcium Soil 6 598-2240 ppm 1710 ppm
Ground Water - - - -
Chromium Soil 8 8 10.6-407 ppm 79.7 ppm
Ground Water 3 l <9.4-<15 ppb <10.8 ppb
Cobalt Soil 6 6 3.41-4.70 ppm 4.11 ppm
Ground Water - - - -
Copper Soil 7 7 18.6-574 ppm 122,7 ppm
Ground Water - - - -
Iron Soil 7 7 12100-64500 ppm 21214 ppm
Ground Water 1 1 15000 ppb 15000 ppb
AM89-149Tx Page 1 of 3
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, TABLE 6-15 (Continued)
SUMMARY OF INORGANIC CONSTITUENTS

IN SOIL AND GROUND WATER SAMPLES

WARVWICK AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Number of Number of :
Analyte Media Analyses Positive Results Range Average
Lead Soil 8 3 5.2-383 ppm 83.2 ppm
Ground Water 3 1 <9.4-<15 ppb <10.3 ppb
Magnesium Soil 7 7 1020-5760 ppm 2106 ppm
Ground Water - - - -
Manganese Soil 7 7 146-971 ppm 331 ppm
Ground Water 2 2 18-963 ppb 491 ppb
Mercury Soil <0.12-38 ppm <5.0 ppm
Ground Water - - - -
Nickel Soil 6 7.54-<30 ppm 13.1 ppm
Ground Water - - - -
Potassium Soil 6 365-632 ppm 464 ppm
Ground Water - - - -
Selenium Soil <0.30-1.5 ppm <0.6 ppm
Ground Water - - - -
Silver Soil 8 0.43-<8.0 ppm <L.5 ppm
Ground Water - - - -
Sodium Soil 6 211-387 ppm 264 ppm
Ground Water - - - -
Thallium Soil 0 <0.57->0.95 ppm <0.67 ppm
Ground Water - - - -
Vanadium Soil 13.8-101 ppm 28.3 ppm
Ground Water - - - -
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TABLE 6-15 (Continued) '
SUMMARY OF INORGANIC CONSTITUENTS

WARWICK AREA
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

IN SOIL AND GROUND WATER SAMPLES

Number of

~ Number of
l Analyte Media Analyses Positive Results Range Average
Zinc Sail 8 8 94.2-24600 ppm  5166.5 ppm
I Ground Water 2 1 5360-<7630 ppb <6495 ppb
Tin Soil 0 <126 ppm-<173 ppm <150 ppm
Ground Water - - - -
Cyanide Soil 6 4 <0.55-1.38 ppm <0.89 ppm
Ground Water 1 0 <10.0 ppb <10.0 ppb
Flouride Soil 2 121-165.7 ppm 143.4 ppm
Ground Water l 430 ppb 480 ppb
l Sulfide Soil 2 0 <1.0 ppm <1.0 ppm
Ground Water 1 0 <1000 ppb <1000 ppb
. NOTES:
. — = No data or not analyzed.
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TABLE 6-16
PREL IMINARY INVESTIGATION SUMMARY OF ORGANIC COMPOUNDS DETECTED IN GROUND WATER SAMPLES
FROM THE WARWICK AREA
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

l (1,2,3)
Sampling Location: : MW-6S
Sampling Date: ‘ 6/8/88
' Laboratory 1.D. Number: 488-004
‘ Chemical(S)
‘l Volatile Organic Compounds Compound Group
methylene chioride aliphatic halide 58
toluene alkyl aromatic 4 )
vOC - TOTAL : 9 JB

Semi-Volatile Organcis

bis(2-ethylhexyl)phthalate DAE 2 JB
methoxychior pesticide 1.4
SVO - TOTAL : 3.4 JB

NOTES:

(1) COMPOUND CONCENTRATIONS REPORTED IN MICROGRAMS PER LITER (ppb).

(2) ND = NOT DETECTED OR BELOW METHOD DETECTION LIMIT,
J = CONCENTRATION 1S AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT.
B = CONTAMINANT PRESENT IN LABORATORY METHOD BLANK.

(3) APPENDIX iX ANALYSIS.
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" TABLE 6-17
FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN OFF-SITE
SOIL SAMPLES COLLECTED ON 23 JULY 1986
CIBA-GEIGY FACILITY
CRANSTON, RHODE |SLAND

Sample Number

| 2 3 4 5 6 7
Metals (ppm)
Zinc 25.1 105.2 19.9 33.3 32.6 40.2 65.5
Volatile Organic Compounds (ppm)
BTEX COMPOUNDS :
benzene : ND ND ND ND ND 0.7 ND
toluene 0.6 ND ND 0.6 0.7 2 0.9
ethylbenzene ND ND ND " ND ND 0.5 ND
xylene ND ND ND 0.9 1 3 2
: 0.6 ND ND 1. 1.7 6.2 2.9
CHLORINATED VOLATILES:
chloroform 8 0.5 2 6 6 40 6
bromodichloromethane ND ND ND ND ND 1 ND
1,1,1-trichlorocethane ) ND . ND ND ND ND 0.8 ND
carbon Tetrachloride ND ND ND ND ND 0.5 ND
dichloromethane (methylene chloride) 20 2 1 10 8 70 10
1,2-dichloroethene ND ND ND ND ND 0.8 ND
28 2.5 3 16 14 113.1 16
Polynuclear Aromatic dydrocarbons (ppm)
naphthalene ND ND . 0.018 0.091 ND ND 0.034
acenaphthylene ND 0.092 0.057 0.68 0.043 0.023 0.25
acenaphthene ND 0.18 0.051 ND ND ND ND
f luorene ND 0.33 0.11 0.69 ND ND 0.033
phenanthrene 0.066 4.5 2,0 5.8 0.24 0.25 0.35
anthracene ND 0.55 0.13 4.9 ND ND 0.056
fluoranthene 0.19 6.7 2.3 14.0 0.49 0.46 0.69
pyrene ) 0.14 4.7 1.4 12.0 0.37 0.36 0.55
benzo(a)anthracene 0.074 1.8 0.52 3.1 0.22 0.18 0.4
chrysene 0.053 2.3 3.7 6.3 0.14 0.12 0.33
benzo(b)fliuoranthene ND 1.8 0.56 4,2 0.18 ND 0.58
benzo(k) fluoranthene ND 3.2 0.47 2.7 0.18 0.25 0.35
benzo(a)pyrene ND 3.6 0.55 4.0 0.23 ND 0.68
ideno(1,2,3)pyrene ND ND 0.6 1.5 ND ND ND
benzo(g,h,i)perylene : ND ND 0.44 1.3 ND ND ND
0.523 29.752 12.906 61.261 2.093 1.643 4,247
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TABLE 6-17 (continued)
FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN OFF-SITE
SOIL SAMPLES COLLECTED ON 23 JULY 1986

CIBA-GEIGY FACILITY

CRANSTON, RHODE ISLAND

Sample Number

1 2 3 4 5 6 7
Others (ppm)
Dacthal 0.91 ND ND ND ND ND ND
p-cresol " ND ND ND ND ND ND ND
phenyi ether ND ND ND ND ND ND ND
biphenyi ND ND 0.048 0.95 ND 0.034 ND
Tinuvin 327 ND 11.0 ND ND ND 2,1 0.1
Tinuvin 328 0.1 1.5 ND " ND ND 0.42 0.036
Prometon ND ND ND ND ND ND ND

1.02 12.5 0.048 0.95 ND 2,554 0.146
Notes:

ND = not detected.
ppm = parts per mitlion.

Analyses performed by Rhode !siand Department of Health, Division of Laboratories.

Table based on data reported by Versar, Inc. (1988).
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FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN OFF-SITE
SOIL SAMPLES COLLECTED ON 12 NOVEMBER 1986

TABLE 6-18

CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

Sampie Number

2A A B c D RT o7
Metals (ppm)
Zinc 34.1 NA - 151,0 232.0 88.7 NA NA
Volatile Organics (ppm) ND NA ND ND ND NA NA
Polynuclear Aromatic Hydrocarbons (ppm)
naphthalene ND ND ND ND ND ND ND
acenaphthylene ND ND 0.18 ND ND ND ND
acenaphthene ND ND ND ND ND ND ND
f luorene ND ND ND ND ND ND ND
phenanthrene 3.4 ND 2.3 0.52 ND ND ND
anthracene 0.4 ND 0.3 ND ND ND ND
f tuoranthene 5.8 0.013 4.1 0.82 ND ND ND
pyrene 5.8 0.01 3.5 0.82 ND ND ND
benzo(a)anthracene 6.8 ND 2.4 0.72 ND ND ND
chrysene 4.7 ND 2.0 0.48 ND ND ND
benzo(b)f luoranthene ND ND 3.2 ND ND ND ND
benzo(k)fluoranthene 1.5 ND 1.3 ND ND ND ND
benzo(a)pyrene 14.0 ND 5.3 1.3 ND ND ND
ideno(1,2,3)pyrene 6.6 ND 2.4 ND ND ND ND
dibenzo(a,h)anthracene ND ND ND ND ND ND ND
benzo(g,h,i)perylene 5.7 ND 2.5 ND ND ND ND

54,7 0.023 29.48 4.66 ND ND ND
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TABLE 6-18 (continued)
FACILITY ASSESSMENT SUMMARY OF CONST!TUENTS DETECTED IN OFF-SITE
SOIL SAMPLES COLLECTED ON 12 NOVEMBER 1986
CIBA-GEIGY FACILITY
CRANSTON, RHODE (SLAND

Sample Number

2A A B c D RT oT
Others (ppm)
Dacthal : ND 6800 ND ND ND ND ND
Bis(2-ethylhexy!l)phthalate 1.0 ND 7.3 0.88 39.0 1.9 ND
Hexanedioic Acid Dioctyl :

Ester ) ND ND ND bk ND * ND
p-cresol ND ND ND ND ND ND ND
pheny! ether ‘ ND ND ND ND ND ND ND
biphenyl . ND 0.039 ND ND ND ND ND
Tinuvin 327 ND ND ND ND ND ND ND
Tinuvin 328 ND ND ND ND ND ND ND
Prometon ND ND ND ND ND ND ND

1.0 . 6800.039 7.3 0.88 39.0 1.9
Notes:
ND = not detected.
MDL = minimum detection limit.
ppm = parts per million,
Analyses performed by Rhode Island Department of Health, Division of Laboratories.
*® = Appears to be present but its presence cannot be confirmed or quantified.
NA = not analyzed.
Table based on data reported by Versar, Inc. (1988).
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TABLE 6-19
FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN OFF-SITE SOIL SAMPLES COLLECTED ON 15 APRIL 1987
CIBA-GEIGY FACILITY
CRANSTON, RHODE (SLAND

MDL 8 9 10 11 12 13 14 15 16 17

Volatile Organics (ppm)

t,1,2,2-tetrachtoroethane 0.5 0.7 ND ND ND ND ND ND ND ND ND

Polynuclear Aromatic Hyd}ocarbons (ppm)

naphthalene 0.1 ND ND ND ND 0.19 ND ND ND ND ND
acenaphthylene 0.1 ND 0.2 ND ND 0.38 0.26 ND ND ND ND
acenaphthene 0.1 ND ND ND ND 0.3 ND ND ND ND . ND
f luorene 0.1 ND . 0,14 ND 0.1 0.62 ND ND ND ND ND
phenanthrene 0.1 ND 1.5 0.36 0.84 6.6 0.78 0.36 0.1 ND ND
anthracene 0.1 ND 0.14 ND ND . 0.7 0.14 ND - ND ND ND
f tuoranthene 0.1 0.12 3.5 0.44 1.2 8.6 3.1 0.54 0.28 0.14 " ND
pyrene 0.1 0.14 2.7 0.38 (I 8.9 2,0 0.36 0.24 0.14 ND
benzo(a)anthracene 0.1 ND 1.6 0.26 0.4 4.2 1.7 0.26 0.16 ND ND
chrysene - 0.1 ND 0.72 0.14 0.34 3.5 1.1 ND ND ND ND
benzo(b) f luoranthene 0.1 ND 2.7 ND 0.6 3.0 1.9 0.32 ND ND ND
benzo(k) f luoranthene 0.1 ND 2.1 ND 0.58 4.0 2.1 ND . ND ND ND
benzo(a)pyrene 0.1 ND 0.64 ND 0.62 11.0 5.3 ND ND ND ND
ideno(1,2,3)pyrene 0.1 ND 1.7 ND ND 5.7 ND ND ND ND ND
dibenzo(a,h)anthracene 0.1 ND 0.34 ND ND ND ND ND ND ND ND
benzo(g,h,i)perylene 0.1 ND 1.2 ND ND ND ND ND ND ND ND
0.26 19,18 1.58 5.78 57.69 18.38 1.84 0.78 0.28 ND
Others (ppm)
p-cresol 0.075 ND ND ND ND ND ND ND ND ND ND
phenyl ether 0.075 ND ND ND ND ND ND ND ND ND ND
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. TABLE 6-19 (continued)
FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN OFF-SITE SOIL SAMPLES COLLECTED ON 15 APRIL 1987
CIBA-GEIGY FACILITY
CRANSTON, RHODE ISLAND

MDL 8 9 10 11 12 13 14 15 16 17

Others (ppm) (continued)
biphenyl 0.05 ND ND ND ND ND ND ND ND ND ND
Tinuvin 327 0.5 ND ND ND ND ND ND ND ND ND ND
Tinuvin 328 0.5 ND ND ND ND ND ND 0.84 ND ND ND
Prometon 0.4 ND ND ND ND ND ND ND ND ND ND
" Dacthal 0.2 ND ND ND ND ND ND ND ND ND ND
4¥feframylphenol : 0.025 ND ND 0.04 ND ND ND ND ND ND ND
2,4-di-tertbutylphenol 0.05 ND ND ND ND ND ND ND ND ND ND
N-phenyl-L-naphthylamine 0.075 ND ND ND ND ND ND ND ND - ND ND
Tinuvin P 0.0 ND ND 0.02 ND ND - 0.01 ND ND ND ND
diethy! phthalate 0.2 ND ND 1.3 2.3 5.2 2.4 5.2 1.5 1.3 1.1
dibuty! phthalate 0.2 ND 0.4 ND 0.24 - 0.74 1.3 0.9 1.3 0.82 0.38
butylbenzyl phthalate 0.5 0.19 ND ND ND 8.4 2.6 ND ND ND ND
bis(2-ethylhexyl)phthalate 0.5 19.0 11.0 57.0 1.8 4.5 45.0 5.8 200 2.90 0.84
DDT 0.5 ND ND ND ND ND 1.8 ND ND ND ND
DDE 0.5 D N 2.2 N ND N ND ND ND ND
19,19 11.4 60.56 4.34 18,84 53.11 12.74 202.8 5.02 2,32

Notes:

ND = not detected.

MDL = minimum detection limit.

ppm = parts per million.

Analyses performed by the Rhode Isliand Department of Health, Division of Laboratories.
Table based on data reported by Versar, Inc. (1988).
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TABLE 6-20

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SEDIMENT SAMPLES FROM THE PAWTUXET RIVER
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

Metals (ppm)
antimony
arsenic
barium
beryl!tium
cadmium

copper
chromium

iron

lead
magnesium
manganese
mercury

nickel
selenium

silver
thaltium
vanadium
zinc

Volatile Organics (ppm)

- BYEX CCMPOUNDS :

l toluene

CHLORINATED VOLATILES:
tetrachloroethylene
chiorobenzene
methylene chioride

OTHER COMPOUNDS :
2-butanone
acetone

' AMB0-100Tk

SD-1 SED-1 SD-2 SED-2 SD-3 SED-3 SD-4 SED-4
(EPA) (CG) (EPA) (C6) (EPA) (CG) (EPA) (CG)
44 32 26 <45
6.5 6.6 2.8 9.3
182 NA 133 NA 18 NA 222 NA
1.5 2.0 1.2 1.3 <0.58 '<0.23 1.7 <2.5
16 3.9 3 ND <1.3 ND 5.9 ND
NA 211 NA 203 NA 15 NA 516
79 61 310 226 14 210 1080 827
18600 NA 19200 NA 9380 NA 21100 NA
237 <35 188 <26 17 <3.8 369 <47
1880 NA 2820 NA 1100 NA 3610 NA
560 NA 302 . NA 100 NA 266 NA
10 ND 6.3 0.62 <11 ND 23 0.32
33 3.6 <15 ND <7.8 ND <22 ND
NA NA NA NA
<5.1 5.2 <4.0 <1.0 <2.1 ND <5.9 <2.2
NA NA NA NA
29 NA 33 NA 7.8 NA 43 NA
389 <274 528 <373 52 <18 2280 <1770
0.03 0.033 ND 0.13 0.001J ND ND 0.23
ND ND ND 1.7
ND ND ND 0.13 ND ND ND ND
0.0678 0.009J8 0.56.8 ND 0.004J8 ND 1.28 0.065J8
0.0678 0.009)B 0.56JB 0.13 0.004J8 ND 2.98 0.065.8
ND ND 2.48 ND ND ND 4.08 0.74J
0.208 0.180J 0.83.B 1.8J 0.005J 0.089J 2.0JB 4.1
0.208 0.180J 3.23J8 1.8J 0.0054 0.089J 6.0J8 5.44J
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TABLE 6-20 (continued)

FACILITY ASSESSMENT SUMMARY OF CONSTITUENTS DETECTED IN SEDIMENT SAMPLES FROM THE PAWTUXET RIVER
CIBA-GEIGY FACILITY, CRANSTON, RHODE ISLAND

SD-1 SED-1 SD-2 SED-2 SD-3 SED-3 SD-4 SED-4
(EPA) (CG) (EPA) (CG) (EPA) (CG) (EPA)  (CG)

Semi-Volatile Organics (ppm)

POLYCYCLIC AROMATIC HYDROCARBONS :

fluoranthene 1.4 1.9 ND 2.2 ND 0.76 6.5 17.0
pyrene 1.1 1.08 ND 1.48B ND 0.468B 6.5 5.9JB
chrysene 0.794 0.78 ND ND ND 0.38J 3.7 5.1
benzo(b) f fuoranthene 1.0 1.7 ND 2.2 ND ND 3.4J 11.0
benzo(k) f luoranthene ND ND ND ND ND " ND 3.0 ND
benzo(a)pyrene 0.52J 1.0 ND 1.5 ND 0.42 2.1 4.6
benzo(g,h,i)perylene 0.31J 0.54) ND ND ND ND 1.84 ND
phenanthrene 0.7 0.78 ND 1.0 ND 0.42 4.3 7.7
indeno(1,2,3-cd)pyrene ND 0.7 ND 0.76J ND ND 1.5J 2.9
benzo(a)anthracene 0.52J ND ND 0.76 ND 0.3J ND ND
2-methylnaphthalene ND ND ND 0.14y ND ND ND 0.32J
acenaphthylene ND 0.16J ND ND ND 0.84y ND 2.2
f luorene ND ND ND 0.21J ND ND ND ND
anthracene ND 0.16J ND 0.21) ND 0.0844 ND ND
naphthaiene ND ND ND ND ND ND ND 0.43J

6.34J 8.72J8 ND  10.3848 ND  3.664JB 33.5J 57.15J

PHTHALATE ESTERS:

butylbenzylphthalate 0.13J ND ND ND ND ND ND ND
bis-2-ethylhexyiphthalate 10.0 8.78 ND 5.88 19.0 3.48 2.0J 2.88
di-n-octylphthalate 0.49J ND ND ND 6.4 1.44 ND . ND
di-n-butyiphthalate ND ND ND ND ND 0.042J ND ND

10.62J 8.78 ND 5.88 25.4 4,842)8 2.0J 2.88

Pesticides/PCBs (ppm)
dieldren ND ND ND 0.89 ND ND ND ND

Dioxin (TCDD)/Furan (TCDF) (ppm)
ND ND NA NA NA NA ND ND
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TABLE 6-20 (continued)

PRELIMINARY INVESTIGATION SUMMARY OF CONSTITUENTS DETECTED IN SEDIMENT SAMPLES FROM THE PAWTUXET RIVER

CIBA-GEIGY FACILITY, CRANSTON, RHODE 1SLAND

NOTES:

EPA =
SPLIT

SE
SAMPLE

CONCENTRATION IS AN ESTIMATED VALUE LESS THAN THE METHOD DETECTION LIMIT.

NOT DETECTED.

NOT ANALYZED. .

LESS THAN THE NUMBER SHOWN; INDICATES THE DETECTION LIMIT.

SPACE INDICATES UNKNOWN WHETHER THE PARAMETER WAS TESTED AND NOT DETECTED, QR'NOT TESTED.
BASED ON DATA PRESENTED IN THE RFA (VERSAR, INC., 1988).

PARTS PER MILLION.

CIBA-GEIGY SAMPLE.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY SAMPLE COLLECTED BY VERSAR, INC.

SAMPLES WERE OBTAINED DURING THE SEDIMENT SAMPLING. THE SAMPLES AND SPLITS ARE AS FOLLOWS:

D-1, SD-2 AND SED-2, SD-3 AND SED-3, SD-4 AND SED-4.
S WERE COLLECTED ON 12 JUNE 1987

AMB0-100Tk ' page 3 of 3
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